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THE GEOLOGICAL RELATIONS OF THE LIGNITIC GROUPS. 
By Joun J. STEVENSON, 
PROFESSOR OF GEOLOGY IN THE UNIVERSITY OF THE CITY OF NEW YORK. 


(Read before the American Philosophical Society, June 18, 1875 ) 


The principal lignitic areas of our country are two ; one on the Pacific 
Coast, extending in all from Alaska to Lower California ; the other in the 
Rocky Mountain Region, stretching from the Arctic Ocean to New Mex- 
ico. Between the Siefra Nevada and the Rocky Mountains no lignites 
have been discovered. 

Within a few years the controversy respecting the geological relations 
of these lignites has become very keen, some regarding them as Creta- 
ceous, others as Tertiary. In many instances, the conclusion reached by 
investigation of the flora is directly contradictory of that reached by 
study of the fauna. Over aconsiderable portion of the Rocky Mountain 
Region the rocks of the Great Lignitic Group are barren of animal re- 
mains and only plants are found. Where the fauna is seen the genera 
and species are usually Cretaceous, and where they are not clearly so 
they are fresh-water, and therefore of little value either way. The flora 
is very closely allied in general character to the Tertiary flora of Europe, 
many species in each being apparently identical. 

During my connection with Lieut. Wheeler's Expedition, I passed over 
a portion of the disputed ground, and so became involved in this contro- 
versy. I have thought it necessary to study with care all the material 
within my reach which seems to bear upon the subject. While this study 
has shown me that the question at issue is by no means so simple as I 
supposed it to be, when I rendered my report to Lieut. Wheeler,* yet it 
has confirmed me in my conclusion there given, that the Great Lignitic 
Group, or the Fort Union Group of Hayden, is Cretaceous and not Eo- 
cene. ¢ 

It is essential here to determine the value respectively of the various 
forms of geological evidence, for all have been cited in this discussion, 
and in some respects they seem to be contradictory. 

In every case where applicable, stratigraphy is final. So long as we 
can trace a rock continuously we have no doubt of its identity. But 
stratigraphy in this simple form is not often available to any great extent. 
So variable are the rocks in large areas, owing to the different conditions 
under which matter may be deposited synchronously at distant localities, 
that direct comparisons of sections by lithological characters, or even by 
tracing, becomes impossible. We are compelled, therefore, to resort to 
palzontology in addition. Our geological column is based upon the suc- 
cession of the marine invertebrata. 

The stratified rocks, with the exception of comparatively insignificant 
portions, were deposited under the ocean, and of those which contain the 
remains of terrestrial organisms, by far the greater proportion was formed 

* June, 1874. 
A, P. 8.—VOL. XIV. 3F 
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along the sea-border, exposed to frequent irruptions of sea-water. The 
lacustrine, or purely fresh-water deposits, are small both in extent and 
duration, and are confined chiefly to the later portions of geological time. 
As the sea always covered the greater part of the earth and afforded an 
easy medium of migration for water-breathing animals, one would expect 
to find in the rocks of marine origin the most satisfactory record of 
changes in animal life. This would be a close record of changes in physical 
conditions, for animals are of a high type of organization, and, therefore, 
very sensitive to alteration of circumstances. The record is remarkably 
complete. From the base of the Silurian to the present time the gaps are 
few and usually of limited extent. In our country there is no group of 
rocks, excepting one, which does not yield a plentiful supply of inverte- 
brate remains over perhaps the greater part of its area. Even the Trias- 
sic, usually so barren in America, is at many localities rich. 

So distinct is the succession of invertebrate life, so sharp the breaks at 
the close of many periods in the world’s history, that geologists by com- 
mon consent have adopted this form of life as the foundation-stone of our 
system. By stratigraphy the succession of the rocks was determined, 
but by the succession of invertebrate life the great mass was divided 
into groups and geological history could be written. Rocks containing 
a certain fauna were called Silurian, others with a different grouping 
were termed Cretaceous, and others Miocene. These divisions were made 
on the basis of the fauna and on no other basis. This should be borne in 
mind. 

The same succession is employed in making the minor divisions. In 
the Upper Missouri Region « mass of rocks is found, possessing a fauna 
closely resembling that of a series in Europe, termed Upper Cretaceous. 
This, all accept as proving that the two series occupy equivalent positions 
in the geological succession. Closer investigation shows that the Upper 
Missouri series is made up of five distinct groups, each characterized over 
an immense area by a peculiar assemblage of invertebrate remains. These 
groups make the section. If in any portion of the whole Western region 
we find the fossils of any one of these groups in a mass of rocks, we may 
legitimately expect to find the others over or under it, as the case may 
be. It may occur that over large areas a group thus established is per- 
fectly barren of animal remains. This does occur in the Cretaceous 
groups. The Dakota Group is often barren, and can be identified only 
by its previously determined stratigraphical relations. The Fort Pierre 
and Fox Hills Groups, we are told by Dr. Hayden, show extensive zones 
of barrenness, whereas they are generally prolific. To explain this varia- 
tion is not always easy, but we cannot do it by any assumption that the 
prolific portions mark the site of lagoons held by elevation and contain- 
ing a few relics of a pastage. In some instances these ‘lagoons ’’ would 
involve us in difficulty, as the fossiliferous layers in different zones occupy 
different horizons, so that the past age, whose fauna was preserved in 
the “lagoons,’’ would need to be “‘ past’’ and ‘‘ present ’’ alternately for 
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along period of time. The lagoon theory is quite ingenious, but unfor- 
tunately cannot accommodate itself to the facts. 

Some species of invertebrates showed remarkable tenacity of life. Thus 
Strophomena rhomboidalis reaches from the Lower Silurian quite to the 
base of the Lower Carboniferous. Atrypa reticularis existed from near 
the beginning of the Upper Silurian to near the close of the Devonian. 
In each group they show marked peculiarities which almost suffice to 
mark the horizon from which the specimens were obtained. But no pa- 
leontologist would be reckless enough to determine a horizon with these 
shells as his only data. While we find instances of this kind passing up- 
ward, we have never found characteristic Carboniferous species in lower 
formations. But if we should, we must yield to the superior evidence. 
Spirifer cameratus associated with a strongly marked Devonian fauna in 
rocks occupying the Devonian position, would be a worthless witness. 
So, if the thing were possible, should we find Ammonites at a Silurian 
horizon, we would reject the testimony in favor of Mesozoic and accept 
the stronger testimony for Silurian. Even invertebrate life must yield to 
stratigraphy, if the two contradict. 

Vertebrate life is too imperfectly preserved to be ordinarily of much 
service alone. The succession is not fully given. Yet it may be service- 
able. If certain reptilian forms are found constantly associated with a 
certain invertebrate fauna, as, for example, certain forms in the Creta- 
ceous, we may accept those as evidence where other evidence is wanting, 
for their horizon has been definitely fixed. This, however, applies only 
to marine forms. To terrestrial forms, the same objection applies as to 
plants. In every case, however, the horizon must be fixed for a conti- 
nent, not for the world, since the conditions affecting such life may have 
been different in America from what they were in Europe. 

Vegetable life shows no such history as to entitle it to much considera- 
tion.» So patent is this fact that little use has been made of vegetable re- 
mains in determining the succession of rocks. Fucoids are worthless ex- 
cept in limited areas, since their organization is so low as to enable them 
to withstand changes which would be fatal to higher organisms. Land 
plants are unsatisfactory, because they are preserved in disconnected 
fragments, and because the areas on which they grew were so widely 
separated and formed so small a portion of the earth’s crust. Let us look 
at the succession as we find it. 

Until a very short time ago the existence of land plants during the Si- 
lurian and early Devonian of America was denied, and some told us why 
no such flora could exist. Two water-worn logs of coniferous wood, 
found in the Corniferous Limestone, changed our belief, but gave us little 
information. Respecting the flora of the Middle and Upper Devonian 
and of the Lower Carboniferous, we have but limited knowledge, and the 
localities yielding specimers are few indeed. Of the Coal Measure vege- 
tation we know quite well that portion which grew in the swamps, but 
of the upland flora we have only fragmentary information, ‘n the shape of 
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stray logs which floated down to the marshes. From the Carboniferous 
to the Trias, a great change is shown by the fossils, but we have no evi- 
dence to prove that this change is a true exposition of the actual change. 
For aught we can tell to the contrary, a flora closely allied to the one 
termed Triassic may have existed during the Carboniferous. In the Cre- 
taceous the condition is little better. Im the lower portion, leaves of 
dicotyledonous plants occur in prodigious numbers, but they are not of 
plants growing where the leaves occur. For the most part they are single 
leaves, washed in by streams from the land. Between this sandstone and 
the Lignite Group, there is an interval mostly unrepresented at the East, 
but at the West occupied by a mass of shales, limestones, and fine-grained 
sandstones, one thousand to two thousand feet thick, and absolutely 
barren of leaves everywhere.. This was a long period, during which, 
under the sea, nothing but fine-grained materials were deposited. In the 
Lignite Group, leaves are numerous, but so far as has fallen under my 
observation, they are in the same condition as those at the base of the 
Cretaceous. 

Such is the record of plant-life—a record little better than a blank, with 
here and there a few markings, many of which are too indistinct to be 
deciphered. In each horizon which yields relics of plants by far the 
greater portion of the area is barren—even in the Carboniferous age, how 
smaH a proportion of the rocks are leaf-bearing in the most favorable 
localities, while the whole vast area west from the Mississippi has yielded 
buat a beggarly array of specimens. At best, the specimens are fragment- 
ary. The same frond on a fossil fern, when broken up into its pinnules, 
may yield two or three genera and half a dozen species. When only 
fragments are found, it is impossible for the paleontologist to resist the 
temptation to make species. Describing fossil ferns from fragments, is 
almost as accurate work as making genera and species out of fossil teeth 
of sharks. In the case of leaves of dicotyledonous plants, the matter is 
evidently worse. The limit of variation of a species has never been ap- 
proximately determined among living plants, where one has the whole 
tree at hand. With only imperfect and separated leaves to study, it 
would seem almost impossible to determine this matter respecting extinct 
plants. 

Like vertebrate remains, vegetable relics may be made serviceable. 
The character of the coal flora has been so carefully studied for many 
years that it is quite well understood. Here, indeed, the matter in many 
cases is quite simple, for the roof of a coal-bed as exposed in the tunnel 
of a mine, not infrequently exhibits the material for the reconstruction 
of an entire plant. Unfortunately, attempts at re-construction are not 
common, and the investigator is usually satisfied to describe fragments 
as species, in preference to carefully studying their relation. But the 
horizon of these plants is now fixed, their general type is well understood, 
and they can be used as evidence when the animal remains are absent. 
The day may come when dicotyledonous plants will have been studied to 
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the same extent. As it is, they are of some local service. The flora of 
the Dakota Group serves to identify that formation at many localities, 
east from the Rocky Mountains when the rock is barren of animal re- 
mains. The position of this flora has been fixed by means of its position 
in and below rocks containing the ordinary Cretaceous types of animals. 

But why do we call one flora, Cretaceous, or another Triassic, or a 
third, Tertiary? Simply because it is found in rocks belonging to such 
agroup. Let it not be forgotten that we do not call the group Creta- 
ceous, or Tertiary, because of the flora. Stratigraphy determined the 
general succession of rocks ; animal life determined the division into 
groups. 

The florasof our later geological eras cannot afford a satisfactory basis 
for generalizations looking to a determination of equivalent horizons in 
Europe and America. The conditions on the two continents were widely 
different. This general statement has been practically accepted as true 
by our palzo-botanists, Dawson, Lesquereux, and Newberry, all of whom 
have acknowledged that the testimony of plants is inferior to that of in- 
vertebrates. This story is a brief one. 

In 1858, Mr. Meek and Dr. Hayden submitted to Dr. Newberry a col- 
lection of dicotyledonous leaves which they had obtained from the Da- 
kota Group, of Nebraska. Dr. Newberry found great resemblance 
between these and the Tertiary flora of Europe, but regarded them as of 
Cretaceous age, being convinced by the stratigraphy and the testimony 
of invertebrate remains in the overlying rocks. Sketches of some of 
these were sent to Prof. Heer, who, in a letter to Mr. Lesquereux,* very 
positively asserted that Newberry erred in his conclusions, and that the 
plants are all of Tertiary forms. His language is as follows: 


“Tt is true that I have seen only some drawings which were sent to me’ 
by Messrs. Hayden and Meek, but they are all Tertiary types. The. sup- 
posed, Credneria is very like Populus leuce, Ung. of the Lower Miocene, 
and the Hitinghausiana seems hardly rightly determined. Besides, it is 
a genus badly founded, and as yet has no value. All the other plants 
mentioned by Dr. Newberry, belong to genera that are represented inthe 
Tertiary and not in the Cretaceous. And it is very improbable that in 
America the Cretaceous flora had the characteristic plants of the Tertiary, 
and this would be the case if these plants did belong to the Cretaceous.”’ 

To this the editors of the Journal append a note, stating that similar 
leaves had been collected by Prof. Cooke, from the base of the Creta- 
ceous, as well as by Dr. Newberry, from the same horizon, in New 
Mexico, so that if the leaves are Tertiary, our Cretaceous is abolished. 

Dr. Newberry replied,+ stating that he had collected such dicotyledon- 
ous leaves from the Lower Cretaceous sandstones at Galisteo Creek, in 
New Mexico, where the Upper Cretaceous sandstones also are exposed, 
and at various localities further east to the Canadian river where charac- 

*Amer. Journal of Sci., 2d series, Vol. 28, p. 88. 
+Amer. Journ, Sei., Vol. 29, p. 299. 
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teristic Cretaceous 2 and 3 are seen,resting upon the sandstones. This 
statement afforded peculiar gratification to the editor, who takes occa- 
sion in another portion of the volume to rebuke Messrs. Marcou and 
Heer very severely for considering these plants as Miocene. If these 
plants are Miocene, the editor thinks the roof of our geological house 
was put on before the foundation was laid. This is a very proper and 
judicious conclusion. 

Mr. Lesquereux’s rejoinder * was quite keen, defending Prof. Heer’s 
conclusion and fully endorsing it. So that he, as well as Profs. Marcou 
and Heer regarded these plants and the including rocks as of Miocene 
age. 

In 1863, Profs. Marcou and Capellini undertook a journey to Nebraska, 
to effect a final determination of the question. Evidently, the testimony 
of the plants was of little value in their eyes, for on their return they pro- 
nounced the Dakota Group Cretaceous, and not only Cretaceous, but at 
the base of that series as developed in America. In his work describing 
the leaves collected by these gentlemen, Prof. Heer confessed the superior 
value of the faunal evidence, and placed the leaves in the Cretaceous. In 
1868, Mr. Lesquereux did the same, describing a number of Cretaceous 
plants from the Dakota Group. In this paper he announces that a re- 
markable generic affinity exists between the Cretaceous and Tertiary flora 
of America. In 1874 he published a quarto volume on the Cretaceous flora 
of the Dakota Group. It is sufficiently evident, then, that Mr. Les- 
quereux regards his plants as affording by no means positive grounds 
for generalization respecting equivalence of horizons in Europe and 
America. 

Mr. Lesquereux has claimed that the determination of Miocene charac- 
ter, made by Prof. Heer and endorsed by himself, should not be regarded 
as in any way affecting the question of testimony, because the materia) at 
their disposal was soimperfect. Such a plea is unfortunate, and the excuse 
is worse than the error, if error it was. If the material was too imperfect 
to justify a positive conclusion, why was the conclusion so emphatically 
stated ? Eitherthe material was sufficient, or the interpreters are untrust- 
worthy because of rashness. That the material was sufficient is clear, 
because the general statement of close resemblance to Tertiary forms still 
holds good. This whole discussion very fairly exposes the value of palzo- 
botany as an aid in the determination of equivalent horizons on discon- 
nected continents. 


The plants of the Great Lignite Group are no better. Of these, Mr. 
Lesquereux has described a great number of species. Of those identified 
with European forms, the relations, with hardly an exception, are Mio- 
cené, yet they are placed in the Hocene. One very eccentric feature here 
is, that in some localities the groupis Lower, and in others Upper Eocene, 
while the stratigraphy seems to show that both epochs may bel >ng to the 
same horizon, and that the difference in the flora is local and synchronous. 


*Amer. Journ. Sci., Vol. 29, p. 434. 
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Why the palzo-botanist should put these plants into the Eocene, rather 
than into the Miocene, is not known, unless it be done in deference tothe 
stratigraphy. 

Other illustrations might be given, such as the occurrence in the Ameri- 
can Carboniferous, of types which in Europe are Triassic or Jurassic, but 
it is hardly necessary. It certainly seems clear to me from the showing 
of the palzo-botanists themselves, that the plants have nothing to do 
with the matter ; that the fact that certain forms occur at a certain hori- 
zon in Europe is no evidence, pro or con, that their horizon in America 
is equivalent to that in Europe. The dicotyledonous leaves of the Lig- 
nitic Groups, ¢#. ¢., the Dakota and Fort Union, are locally of service, in 
that by them we may not infrequently trace the formation on both sides 
of extensive areas, from which the rock has been eroded, or in localities 
where the stratigraphical relations are doubtful. 

It appears, then, by the common consent of all, that we must determine 
the European equivalents of our strata by means of animal, not by means 
of vegetable remains. This being understood, we may look at the facts 
as we have them. 

The Lignitic areas are two, one on the west coast, and the other in the 
Rocky Mountain Region. The history of these is different, and they re- 
quire to be taken up separately. 


LIGNITES OF THE PacrFic Coast. 


According to Mr. Gabb, the lignites occur at three horizons in this re- 
gion. At the lowest line are the lignites of Vancouver and the adjacent 
portions of Washington Territory ; higher up he finds the lignites of 
Monte Diablo, in California. These contain all the workable lignites. 
But at a still higher horizon there occurs an extensive deposit of lignitic 
beds, none of which are of economical value. The last group he regards 
as of Miocene age, but the others he places in the Cretaceous. 

The California lignites have been sufficiently discussed by the geolo- 
gists of that State. I do not know that the reference of these to the Cre- 
taceous has ever been seriously called in question, so that it is unneces- 
sary to speak of them here. The deposits possessing chief interest for 
us are those of Vancouver. These have been carefully studied by a num- 
ber of geologists, and the fossil remains, both animal and vegetable, have 
received close attention from paleontologists of the highest standing. 
The deposits of Bellingham Bay, Birch Bay, aud other localities on the 
continent, can hardly be regarded as fairly coming within the range 
of this discussion, as the animal remains have not yet been worked up 
thoroughly. f 

According to Richardson, the coal deposit of Vancouver is divided into 
two distinct fields, one on the east coast, known as the Nanaimo Field; 
the other on the west and northwest coast, named by him the Comoz 
Field. Both of these have been examined by him, but his more el] aborate 
work was done in the latter. 
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The Nanaimo Field was examined by Dr. Hector, in 1859. He suc- 
ceeded in working out a section of the region, which is practically as fol- 
lows : * 


. Purple clays not measured. 
2. Conglomerate and sandstone 500 to 600 ft. 
3. Coal, ‘* Douglas’’ seam 

. Conglomerate 

. Coal, ** Newcastle’’ seam 

. Sandstone 

. Conglomerate 

. Green sandstone 
©. Tetnceous SOCK o.v.v éviceddc en vin tune clese 

10. Greenstone conglomerate 
11. Igneous rocks 


No. 8, is richly fossiliferous, containing as determined by Mr. Ethe- 
ridge, Trigonia Emoryi, Cytherea Leonensis, Exogyra two species, Arca 
three species, Ostrea two species. 

The sandstone of No. 2, contains a thin coal, accompanied by plant- 
bearing shales. Yew-like fronds occur in the arenaceous shales associa- 
ted with the larger coals. 

No. 1 is a thick mass of shale somewhat variegated in color and con- 
taining great numbers of ‘‘ nodules or septaria ’’ enclosing fossils. From 
these nodules there were obtained Inoceramus Crispii, (Conrad), I. Tez- 
anus, I, Nebrascensis, I, unduloplicatus, 1. confertim-annulatus, I. myti- 
loides, Baculites compressus, Baculites two species undt., Ammonites 
geniculatus, Ammonites two species undt. 

Mr. Brown’s+ observations at Nanaimo, confirm those of Dr. Hector. 
In the shales accompanying the coals, he obtained great numbers of leaf 
impressions, both mono- and di-cotyledonous ; while from the associated 
sandstones, he procured various species of Ammonites, Baculites, Inoce- 
ramus, Exogyra, Ostrea, Pecten, Arca, Trigonia, Cytherea, Psammobia, 
Tellina, Mactra, Natica, Rosteliaria, etc. 

In the northwestern or Comoz field, he found a grouping of conglom- 
erates, sandstones, fire-clays, and coals similar to that observed in the 
vicinity of Nanaimo. Throughout the series there are fossiliferous 
beds. Dicotyledonous plants are most frequent among the leaf impres- 
sions, while among the animal remains there occur Ammonites, Baculites, 
Pectunculus, Plagiostoma, Inoceramus, Trigonia, Hippurites, Astarte, 
Natica, and Paludina. 

Mr. Richardsont examined the Nanaimo field in 1871, and the Comox 


*Journal of Geological Society, 1861 
+Transactions Edinburgh Geol. Society, Vol. L. 


{Reports Canada Geol. Survey, 1871-2 and 1872-3. 
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field in 1872. His report for 1871 is not in my possession. In the Comox 
field the rocks fall naturally inte seven well-marked groups as follows : 


. Upper conglomerate. .........++.+ ovine ve sney 820 ft. 
. Upper shales 776 ft. 6 in. 
. Middle conglomerate 1100 ft. 
. Middle shales 76 ft. 
. Lower conglomerate 900 ft. 
. Lower shales 1000 ft. 
736 ft. 6 in. 


4912 ft. 


Below these come at once the crystalline rocks, so that the fossiliferous 
sandstones found below the Nanaimo coals must be absent, or, if present, 
overlapped by Division A. 

Division A, consists of shales, sandstones,’ and coals, the latter very 
irregular. The rocks contain no animal remains, though vegetable im- 
pressions are abundant. B is made up of brownish-black argillaceous 
shales with thin layers of gray sandstone and arenaceous shale. The 
argillaceous portions are rich, both in individuals and species of 
animal remains. Mr. Richardson obtained Ammonites, 7 sp., Ancyloceras, 
2 sp., Inoceramus, 4 sp., undetermined Lamelli-branchiata, 15 sp., and 
Natica, 1 sp. 

Division C is composed of coarse pebbles, held in a brownish-gray 
sandy matrix, which contains wood and occasional shells. The fossils 
from this division are rare, as would naturally be expected, but Mr. 
Richardson obtained one species of Ammonites and one of Arca. Division 
D resembles B, but is rather more arenaceous. Thin streaks of coal are 
common. Lenticular patches of limestone are of frequent occurrence, 
and yield Ammonites, Baculites, Nautilus, Ostrea, Inoceramus, Arca, 
Nucula, together with numerous undetermined fragments of Lamelli- 
branchiata and Gasteropoda. 

Division E is an exceedingly coarse conglomerate, and its matrix is a 
coarse sand. No fossils were observed in the matrix, though some were 
seen in the included fragments of limestone. Division F resembles D, 
but is much more arenaceous. Near the top it contains thin streaks of 
coal and many fragments of fossil wood, which show the structure dis- 
tinctly. For the most part G resembles E, but contains no fragments of 
limestone. At the base it usually exhibits a mass of gray sandstone, 
with thin seams of coal and occasional Belemnites. 

During 1872, Mr. Richardson examined also the deposits in the Queen 
Charlotte Islands, north from Vancouver. The section shows the follow- 
ing succession, but the groups were not measured : 


1. Upper shales and sandstones. 
2. Coarse conglomerates. 
3. Lower shales with coal and iron ore. 
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Organic remains, both animal and vegetable, occur abundantly 
throughout Division 3. No. 1 is lighter colored and more arenaceous 
than 3. Near its base thin layers of argillaceous dolomite occur, and 
near the top a fossiliferous layer was found. 

No doubt those readers to whom these facts are new will feel aston- 
ished to learn that any person has ever disputed the Cretaceous age of 
these coals. The whole trouble has arisen from the finding of some 
vegetable fragments which have been so far affected by prolonged mace- 
ration as to be readily identifiable with almost anything. The interpre- 
ters of these impressions are not entirely agreed among themselves. 

Mr. Lesquereux* has examined a large collection of plants from Nanaimo 
and the adjacent portion of Washington Territory. Out of the specimens 
he made a number of new species, while he recognized a number identical 
with species previously described in Europe. So closely allied to the flora 
of the European Miocene are these that Mr. Lesquereux refers both Na- 
naimo and Bellingham to the Miocene. Somewhat later} he published a 
letter from Prof. Heer fortifying his position by showing the identity of 
several of his species with those knownin Europe. Both of these palxo- 
botanists agreed in referring Vancouver tothe Miocene. The editor of the 
American Journal of Science felt it necessary to append to this letter an 
apology for Prof. Heer, in which he stated that the Professor had not had 
access to the paper by Meek and Hayden on the Vancouver fossils. 

The collections made at Nanaimo, Bellingham Bay, and other localities 
in the vicinity, by Mr. Geo. Gibbs, were submitted to Dr. Newberry, t who 
regarded the Bellingham Bay deposit as most probably Miocene. He had 
in fact thus announced it in 1856. Some molluscan remains obtained with 
the leaves, induced Dr. Newberry to regard the Nanaimo coals as Creta- 
ceous. [tis evident from his language that nothing in the plants would lead 
one to suppose that they belong to a Cretaceous horizon, but, on the con- 
trary, that enough was showa by them to cast doubt upon any such con- 
clusion, were satisfactory evidence lacking. His words are as follows : 

‘The evidence now before us—if the specimens in the collection were 
obtained in the circumstances reported—shows conclusively that all the 
plant-bearing strata about Nanaimo are of Cretaceous age ; indeed, so far 
as at present known to us, all the fossils collected at Vancouver’s Island 
are of that formation.”’ 

The vegetable remains obtained at Nanaimo, in 1871, by Messrs. 
Selwyn and Richardson were submitted to Dr. Dawson. Among these 
were Taxodium cuneatum, Newb., Sequoia Langsdorfii, Heer, Sabal, Pal- 
macites, Populus, Quercus, Platanus, Cinnamomum Heeri, Lesqx., Tazi- 
tes, Cupressinoxylon. 

‘“‘Dr,. Dawson states that the plants led Lesquereux and Heer to 
refer the beds to the Miocene, but that Newberry has shown that the 


*American Journal of Science, 2d series, Vol. 27. 
tibid., Vol. 28. 
tBoston Journal of Natural History, Vol. 7. 
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evidence of the associated marine fossils makes them Cretaceous, which 
is the opinion now generally accepted, the species including Ammonites, 
Baculites, etc.’’* 

The 1872 collections of Mr. Richardson were submitted to Dr. Dawson 
for examination. The results as announced are quite positive, somewhat 
contrasting in this respect with those already given.+ Possibly his con- 
clusions may have been affected by the presence of so great an abundance 
of animal remains. Be this as it may, his language is open to no charge 
of obscurity. 

‘*The fossils from the Queen Charlotte Islands, consisting entirely of 
Pines and Cycads, while decidedly Mesozoic, would indicate a somewhat 
older stage than the others, say the Jurassic or Lower Cretaceous. 

‘*The fossils from the coal-field of Vancouver, embracing in addition 
to coniferous trees, both wood and leaves of several species of angio- 
spermous exogens, coincide with those of the Cretaceous of other parts 
of America, for example of Nebraska. 

‘“‘The fossils from Hornby Island, in shales believed to overlie those of 
Vancouver Island, are also Cretaceous, and there is nothing to preclude 
their belonging to the upper part of that system.”’ 

It should be mentioned here that Dr. Dawson refers to the Upper Creta- 
ceous of Europe; the only portion of that system represented in America, 
east from the Rocky Mountains. The Lower Cretaceous of Europe is 
probably represented on the Pacific Coast by the Charlotte Island coals 
and the Shasta Group of the California geologists. 

The evidence given by the animal remains is indisputable. The coals 
at Nanaimo are at the horizon of the Niobrara, or Fort Pierre Group, 
probably not far from the dividing line. The coals of the Comox field 
are lower inthe system ; while the Quen Charlotte coals may belong to the 
Lower Cretaceous (of Europe), or to the Jurassic, being on about the 
same horizon as the Shasta Group of California. 

It is certainly very strange, after the publication of facts so convincing 
as those given years ago by Meek and Newberry, and later by Gabb, 
Selwyn, Richardson, Dawson, and Billings, that Mr. Lesquereux should 
still maintain his original statement, as he does in the Seventh Annual 
Report of the Geological Survey of the Territories. It is the more re- 
markable because, in a volume published simultaneously with that report, 
he places his Miocene flora of the Dakota Group at the base of the Creta- 
ceous for no reason except that the Dakota rocks clearly underlie others 
containing characteristic marine fossils of Cretaceous. This inconsis- 
tency may be explained, however, by the fact that he has seen the rela- 
tions of the Dakota Group in Nebraska, while he has never visited Van- 
couver. 

Tue Rocky MounTatn REGION. 

In this region there seems to be two horizons of lignitic rocks ; one at 

the base of the Cretaceous, extending probably from the far north in 


*American Journal of Science, 3d series, Vol. 5, page 478. 
+ Report of Geological Survey of Canada, 1872-3, 
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British America southward, with more or less irregularity, into New 
Mexico, along the eastern and southern borders of the mountains, with 
an occasional lignitic bed in the interior of the region ; the other reaching 
barely beyond our northern line into British America, and extending 
southward to New Mexico, covering a vast area east from the mountains, 
as well as within the disturbed region and beyond it at the south in New 
Mexico. 

For a proper understanding of the conditions here, it may be well 
to give a brief description of the various formations as they are exposed 
along the east flank of the mountains. 

Silurian strata rest upon the metamorphic schists, and above them come 
the Carboniferous, the Devonian being absent, or not satisfactorily iden- 
tified. Frequently overlapping and concealing these formations, there is 
a very persistent mass of red beds, more or less conglomerate, and con- 
taining marls and beds of gypsum. These have been referred to the 
Triassic, principally, however, because of negative evidence. They 
are succeeded by shales containing limestone, which frequently yields 
Jurassic fossils. Upon this last rests the Cretaceous, of which five well- 
marked divisions have been ascertained in the upper Missouri region. 
These are, ascending, * 

No. 1. Dakota Group, sandstones, shales, and lignites. 

No. 2. Fort Benton Group, usually argillaceous shales. 

No. 3. Niobrara Group, limestones and calcareous shales. 
) 


No. 4. Fort Pierre Group, shales with nodules of clay-iron stone. 

No. 5 

In Colorado and New Mexico, especially in the latter territory, it is not 

always possible to make out the groups accurately, and some of those who 

have worked in that region are satisfied to use the following classifica- 
tion : 


. Fox Hills Group, sandstones, more or less calcareous. 


Lower Cretaceous, equivalent to No. 1. 
Middle Cretaceous, equivalent to Nos. 2, 3, and 4. 
Upper Cretaceous, equivalent to No. 5. 

The lower Cretaceous yields animal remains at few localities, and these, 
in many cases, are of such a character as to render its reference to the 
Cretaceous a somewhat doubtful one. It contains vast numbers of vege- 
table impressions, strikingly resembling the Miocene flora of Europe. 

The Middle Cretaceous is quite variable in composition, but there are 
few exposures of the lower portions which will not yield fine collections 
of animal remains. The ferruginous nodules of the upper part are in- 
variably fossiliferous. It occasionally contains thin beds of lignite, one 
having been observed at Sage Creek, Wyoming Territory, by Dr. Hay- 
den, and a similar one at Cafion City, Colorado, by myself. 

The upper boundary line of No. 5, is very indefinite. Indeed it is th® 
matter in dispute. The rock is sometimes a rusty arenaceous shale but 


* This succession was elaborated by Mr. Meek and his co-laborer, Dr. Hayden. 
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ordinarily a not very compact sandstone, rusty yellow in color and con- 
cretionary in structure. In parts it is calcareous, and where it shows 
such a composition, is very fossiliferous. Dr. Hayden notes the interest- 
ing fact respecting the Fort Pierre and this group, that there are zones 
or belts in which they are almost non-fossiliferous. This feature, ob- 
served in the Upper Missouri Region,f found to be quite characteristic of 
the Upper Cretaceous in Colorado and New Mexico. The group is marked 
by a rich fauna, largely of Cretaceous forms, but mingled with many 
types of more recent character. 

Above the unquestionéd Cretaceous, there comes the great lignite series, 
termed by Dr. Hayden, the Fort Union Group. This isan immense mass 
of sandstones, shales, and beds of lignite, having a maximum thick- 
ness of not far from four thousand feet. Marine organic remains are com- 
monly found in the lower portions, but over a part of the area, as one as- 
cends in the series, he finds the traces of marine life disappearing, while 
land and fresh-water shells occur associated with vast numbers of leaves 
of dicotyledonous plants. The northern and southern portions of this 
group have never been joined by direct tracing. At the north it under- 
runs the White River Group near Fort. Fetterman. From that point 
southward it is concealed for about three hundred miles, re-appearing 
from under the same group in Colorado, twenty miles south from Chey- 
enne. A careful study of Dr. Hayden’s reports leaves no room to doubt 
the correctness of his conclusion that the formation near Fort Fetterman 
and that south from Cheyenne are the same. 


Tue Lower Lienitic Group. 


For convenience in this connection I thus designate the Dakota Group, 
Cretaceous No. 1. This yields lignites over an enormous area, reaching 
from the Arctic Ocean into New Mexico, but for the most part the beds 
are thin and the lignite itself is very impure. 

The only detailed reference to this group in British America, which I 
have at hand is that of Dr. Hector.* Sir J. Richardson’s ‘‘ Journal of a 
Boat Voyage through Prince Rupert’s Land,”’ is not within my reach, and 
his statements in the Appendix to Franklin’s Expedition are very unsat- 
isfactory. Dr. Hector’s observations were made upon the Saskatchewan 
River and its tributaries. He found a well-defined series of coal-bearing 
strata on the North Saskatchewan, or Red Deer River, and on Battle 
River. On Red Deer River he obtained the following section, descend- 
ing, 

. Sandstones and dark clays. 
. Banded marlites, clays, and limestones. 
. Shell conglomerate. 
. Clay. 
. Banded clays with clay-iron stone. 
. Coal, three feet thick. 
. Clays. 
. Silicified wood and brown coal. 
. Sandy clays. 
Total thickness of section, 600 feet. 


* Journal of the Geological Society, 1861. 
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The shell-conglomerate contains vast numbers of Ostrea cortez, while 
the overlying banded clays exhibit Ostrea cortex, O.vellicata and Cytherea 
Texana, and one of the limestone layers yielded Ostrea anomieformis, 
Mytilus, 2 sp. Cardium multistriatum, Crassatella, Venus, Rostellaria, and 
Paludina. In tracing this group from Red Deer to Battle River no 
change was observed in the section, but at the latter locality, and some- 
what higher in the series, a concretionary sandy limestone was found 
containing Avicula, Cardium, Cytherea, and Baculites compressus.* 

On the North Saskatchewan the relations of the coals are not shown 
fully beyond cavil. In that region the formation was traced over a great 
extent of country and diligently searched for fossils, but without much 
success. The coals underlie a mass of variegated marly clays, many of 
them containing comminuted fragments of vegetable matter. These are 
similar to those of the Red Deer section. In the immediate vicinity of 
Fort Edmonton, on the North Saskatchewan, there are found fragments 
of silicified wood, the same as those occurring near the base on Red Deer. 
In the absence of the higher and fossiliferous strata, Dr. Hector regards 
the silicified wood and the remarkable lithological resemblance as proving 
the identity of the two sections as far as compared. 

East from the Rocky Mountains, within the United States, the lignite 
of this group is small in quantity and of very poor quality. A number 
of localities have been given by Dr. Hayden and others. The lignite is 
never really workable; and, except at one locality in Wyoming, mentioned 
by Dr. Hayden, it is not useful for fuel. At one locality, midway be- 
tween Denver and Colorado Springs, in Colorado, I saw a deserted open- 
ing upon a thin bed. It had proved of no value. 

In the interior of the Rocky Mountains this group seems to carry lig- 
nite very rarely. Prof. Marsh, in 1870, discovered a bed of coal on 
Brush Creek, a tributary of Green River. Overlying it is a sandstone 
containing a layer full of Ostrea congesta, and further up, another which 
yielded a crinoid, evidently allied to Marsupites. Below the coal, copro- 
lites, cycloidal scales of fish, together with teeth resembling Megalosaurus 
were found. This locality was afterwards visited by Mr. Emmons, who 
ascertained that the rocks belong to Cretaceous, No. 1. 

I regret that the reports of Messrs. Gilbert and Howell to Lieutenant 
Wheeler are still unpublished. They contain important details respect- 
ing the distribution of the lower lignitic series. The report of Dr. New- 
berry upon the San Juan Expedition has never been printed. It thus 
happens that, although a large portion of New Mexico has been very 
closely examined, none of the results are accessible except those ob- 
tained by Dr. Newberry on the Ives Expedition and by Dr. J. L. Leconte 
in 1868. 

Dr. Newberry} found this group at many localities in New Mexico, 
carrying thin beds of lignite. At Camp 92, there is an alternation of 


* These fossils were identified by Mr. Etheridge. 


+ Ives’ Expedition. Report on Geology, pp. 81, 85, 87, 89, 94. 
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coal and shale, twelve feet thick, resting almost directly upon Triassic 
marls, and underneath a yellowish sandstone filled with dicotyledonous 
leaves. At Camp 96, and at Oraybe, he found above this bed, green and 
blue shales two hundred and fifty feet thick. Toward the base this series 
contains 4mmonites percarinatus, Inoceramus Crispii and Gryphea navia, 
while toward the top it shows Pinna (?) lingula, Gryphaa Pitcheri, with 
beds of lignite, above which are impressions of Platanus, Alnus, Quercus, 
etc., along with Sphenopteris. From the Moqui country eastward for 
about twenty miles, these beds are continuously in sight ; but, at lengtb, 
they under-run a mass of Tertiary rocks, which Dr. Newberry thinks 
may prove equivalent to the White River Group of the Upper Missouri 
Region. At Camp 100, beyond the eastern border of this Tertiary basin, 
a group of lignites and brown sandstones is found between the Triassic 
and Cretaceous, but it is not persistent. Near Fort Defiance, the Lower 
Cretaceous Series is seen resting on the Triassic and consists of ‘‘ green 
and dove-colored shales, brown and greenish sandstones, brownish-yellow 
concretionary limestone containing Gryphea Pitcheri, and beds of lig- 
nite.’”? The section here is about the same as at Oraybe. At Campbell’s 
Pass, the section is as follows : 


1. Cretaceous sandstones, shales, and lignites 700 ft. 
2 and 3. Marl Series. . ’ 750 ft. 
Triassic. 


4, 5, and 6. ith Midnite sirie ooo i RTE he 520 ft. 


~ 


7. Carboniferous limestone. 


The shales in No. 1 contain Gryphea Pitcheri. 
The same section was traced by Dr. Newberry directly to the Rio 
Grande, and at Galisteo Creek, not far from Santa Fe, the section is: 


1. Cretaceous sandstones and shales with beds of lignites. 
2. Redand white marls, all somewhat indurated, with silicified wood. 
3. Soft red sandstones of the Salt Group. 

Above these are the Santa Fe marls which rest unconformably upon 
the Cretaceous. 

Dr. J. L. Leconte’s notes* give few details respecting this region, but 
they serve to confirm the earlier observations by Dr. Newberry. 

In 1869, Dr. Hayden visited Santa Fe and its vicinity. His notes are 
given in his report for that year. The section obtained by him at Santa 
Fe is certainly eccentric. On Galisteo Creek, he identifies No. 2 and 4 
of the Cretaceous. The remainder of the section is as follows, ascending, 

1. Coal Group, with abundant impressions of deciduous leaves, resting 
conformably upon well-marked Cretaceous strata. 

2. The Galisteo Sand Group, consisting of variegated sands and sand- 
stones, overlying conformably the Coal Group, and concealing it on the 
east and northeast flank of Placiére Mountain. This group shows pecu- 
liarities here, not seen in the lignite series elsewhere. The color varies 


* Notes on the Geology of the Smoky Hill Route. 
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from light-red to deep brick-red, dull-purplish, deep-yellow, white, 
brown, drab, etc. The only fossils are silicified trunks of trees. 

3. Santa Fe Maris, which rests unconformably upon the Galisteo Group, 
and are of much later date. 

Dr. Hayden of course refers this whole section to the Tertiary. Mr. 
Lesquereux does the same, in consideration of six species of leaves, four 
of which are peculiar to the locality, and two occur elsewhere, also. But 
a careful comparison of this section as given by Dr. Hayden, with the 
details of the geology along Dr. Newberry’s route from Santa Fe west- 
ward, as given in Ives’ report, will, I think, satisfy anybody that Dr. 
Hayden has by some oversight inverted the order, and that the Galisteo 
Group underlies the Coal Group. The Galisteo Group is unquestionably 
the Triassic, as abundantly appears fromthe descriptions of that system 
in New Mexico, by Newberry and Leconte. 

In Utah and New Mexico, Messrs. Gilbert and Howell have found coal 
beds of much economical value at about the horizon of this group, but 
their work, being unpublished, is not accessible. 


Tue Uprer or Great LIGNITIC GROUP. 


This is the Fort Union Group of Dr. Hayden. Its relations to the 
Upper Cretaceous are so intimate that the description of the one requires 
constant reference to the other. 

This group, so far as our present knowledge extends, seems to pass but 
little beyond our northern boundary. For information respecting its 
character at the north, I have consulted the writings of Messrs. Hayden, 
Meek, Lesquereux, and Emmons, while for the southern extension in 
Colorado and New Mexico, I have drawn from the observations of Hay- 
den, Lesquereux, Leconte, Cope, and myself. 

Dr. Hector observed some lignites at La Roche Percée, not far north 
from the United States boundary line, which be regards as the northern 
extension of the Missouri lignite basin, and therefore places them in the 
Tertiary, though he thinks they may possibly be Cretaceous. Prof. Hind 
thinks that they belong to the Fox Hills Group of Meek and Hayden. 

Throughout the Upper Missouri Region, this Lignite Group is perfect- 
ly conformable to the Upper Cretaceous, and the line of separation can- 
not be determined. During many years of exploration, only one case of 
unconformability, that between Spring Cafion and Bridger Peak on 
Laramie Plains, has been found. 

On the Yellowstone, below the mouth of Big Horn River, the Upper 
Cretaceous (5) passes upward into a dark-gray sandstone, containing many 
Cretaceous species. This, in turn, changes into a coarse-grained friable 
ferruginous sandstone, containing many concretions. This latter rock 
yielded a few indistinct bivalves, which were evidently of marine origin. 
Ata locality between Big Horn and Powder Rivers, No. 5 is composed of 
clay and marls, with layers of concretionary, ferruginous, calcareous sand- 
stone, containing several Cretaceous species. It passes almost imper- 
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ceptibly into the Lignitic Group above. On Powder River one of the 
lower sandstones of the latter group has layers hardened by the presence 
of calcareous matter, so that the rock weathers into architectural forms, 
the pillars being protected by a cap of the harder rock. 

On Gardiner’s River the intimate relations of the two groups are well 
shown. At one locality, where 1200 feet of strata, belonging to them are 
exposed, it seems impossible to draw any line of division, ‘‘ this great 
group of beds, simply alternate beds of sandstone and arenaceous clays, 
passing down into the dark sombre clays of the Cretaceous.’’ At Cinna- 
bar Mountain, above the mouth of Gardiner’s River, ‘the dark, laminated 
clays of the Cretaceous, passing up into the Upper Cretaceous, are well 
shown with perfect continuity, then passing up into a great thickness of 
the sombre brown sandstones of the Coal Group. There is a great uni- 
formity between the Upper Cretaceous and Tertiary series. We can de- 
tect some variations in color and texture, but they are of minor import- 
ance and could not easily be described in words.’’* 

On Box Elder Creek, not farfrom Fort Fetterman, the lignite series con- 
sists of rusty sands and sandstones and arenaceous clays, with some seams 
of lignite. On Deer Creek, twenty-seven miles from the Fort, the black 
clays of No. 4 are capped by a thin bed of ferruginous arenaceous clays, 
above which are two beds of sandstone. The lower one of these is concre- 
tionary throughout, being filled with sandstone concretions imbedded in 
an indurated clay, which also shows a tendency to concretionary struc- 
ture. In the harder portions, a few specimens of Baculites, Inoceramus, 
etc., were found. The upper bed has a similar rusty-yellow color, but 
yields no fossils. Both rocks, but especially the lower one, tend to weather 
into architectural forms, Near old Fort Casper a yellow ferruginous 
sandstone, containing Jnoceramus and huge concretions, is seen resting 
on black shaly clays which Dr. Hayden assigns to the horizon of Creta- 
ceous, No. 2. 

On the North Platte River, from Sage Creek to Medicine Bow, and 
thence to Bridger’s Pass, the sandstones and the associated clays lying at 
the base of the Lignite Group, are almost continuous. They rest direct- 
ly upon Cretaceous clays. The sandstones are irregularly concretionary 
and occasionaly yield an IJnoceramus or Baculites. Some rusty calcare- 
ous beds contain Ostrea. Along the Platte, four beds of the sandstone can 
be distinguished. The first, second, and third, beginning at the base, are 
in all fifty to eighty feet thick, drab-brown, and quite massive. The 
fourth is yellowish-gray, full of large rusty-brown concretionary masses, 
which are laminated, and in reality are arenaceous limestones. Between 
the beds are thin layers of sandstone and sandy limestones. At Cooper’s 
Creek the rusty arenaceous beds of No. 5 pass up gradually into the coal- 
bearing layers without any perceptible break, and without any marked 
change in the sediment. The latter series is from 1500 to 2000 feet thick 
and consists of rusty-yellow sandstones alternating with greenish-gray 

*Hayen. Report for 1871, p. 62. 
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indurated sands and clays. In the neighborhood of Fort Steele the sand- 
stones, seen at Medicine Bow, are found resting on Cretaceous clays, and 
passing up into the coal-bearing strata, These contain a characteristic 
fucoid, which Mr. Lesquereux has designated by the name of Halymenites 
major. 

Along the Union Pacific Railroad, from Como to St. Mary’s, nearly fifty 
miles, the lignitic rocks prevail and the heavy sandstone at the base 
is traceable to Carbon, where a coal overlying it is mined. This is 
the fucoidal or lignitic sandstone, showing the fucoid just referred to. 
The overlying rocks contain vast numbers of deciduous leaves. Beyond 
Rawlings’ Springs this series is again seen, overlying Cretaceous clays, and 
at Separation a coal, probably the same as at Carbon, is worked. At this 
locality leaves and fresh-water shells are found in the upper portion of 
the group which appears to be not far from two thousand feet thick. 


From Separation to Bitter Creek Station horizontal Tertiary beds pre- 
vail, but occasional borings have demonstrated that the coal-strata are not 
deeply buried. These Tertiary beds are of fresh-water origin and con- 
tain Unio, Melania, and other fresh-water species. They are unconform- 
able to the lignite series and occupy a synclinal trough formed by these 
rocks. 

According to Messrs. Meek and Bannister, there occurs between Bitter 
Creek Station and Green River an enormous accumulation of coal-bear- 
ing rocks, not much less than 4000 feet thick, and underlaid by about 
1000 feet of sandstone. The greater portion of the upper series is clear- 
ly of brackish-water origin, as it contains layers at various horizons, from 
which Ostrea, Corbula, Melania, and Goniobasis were obtained. Many 
layers are rich in deciduous leaves, and from one in the upper portion of 
the series the remains of a saurian were obtained. These were after- 
wards described by Prof. Cope, under the name of Agathaumus sylvestris. 
Before reaching Green River, these rocks under-run, unconformably, a 
later series, known as the Green River shales. 

Messrs. Meek and Bannister made no examination at Point of Rocks. 
At this locality Mr. Lesquereux found an anticlinal which exposed the 
shales of Cretaceous, No. 4, underlying conformably the great fucoidal 
sandstone. This rock is 185 feet thick, and contains Halymenites major, 
Lesqx. This sandstone has a striking lithological character, which is 
widely persistent in the Rocky Mountain region. It is a little strange 
that these Cretaceous rocks do not appear under the Bitter Creek series 
at Salt Wells, where Meek and Bannister found the great mass of sand- 
stone. 

From Green River westward to Bear River the coal rocks are not seen, 
and the same is true respecting the region between Bear River and Coal- 
ville. These areas seem to be utterly isolated. Mr..Emmons finds them 
surrounded on all sides by the Tertiary beds in such a way as to prevent 
any junction by stratigrapby with other areas. 

At Bear River, the strata have been so distorted that it is not easy to 
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construct a satisfactory section, but on Sulphur Creek, a tributary of 
Bear River, Messrs. Meek ani Bannister found exposures affording an 
interesting series of disconnected sections. The following shows the suc- 
cession, ascending, as far as it seems to have been worked out satis- 
factorily : 


1. Shales and sandstones, not well exposed, about 500 ft. 
2. Two or three rather heavy beds of yellowish-gray 
sandstone, with some clays. Near the base, two 
layers of sandstone occur, containing Ositrea solen- 
tscus, Trapezium micronema, etc., about 100 ft. 
. Greenish and bluish-gray sandy clays and some dark 
shale 100 ft. 
7 ft. 6 in. 
. Massive sandstone, light-colored, with sandy clay at 
base 95 ft. 
. Sandstones, clays, and arenaceous shales............ 275 ft. 
. Not exposed, a horizontal distance of about......... 2100 ft. 
. Light-gray sandstones and clays, including a Coal bed, 
7 ft. 6 in., sandstone, over coal, containing Jnoce- 
ramus problematicus, Cardium and undetermined 
univalves =— 150 ft. 


At Coalville, in Utah, the same gentlemen obtained the following mag- 
nificent section. The order is ascending : 
1. Sandstones, clays, and arenaceous clays..... 
2. Clays and thin sandstones, with Jnoceramus problem- 
aticus, Cardium subcurtum, Lucina, Macredon, Mo- 
diola multilinigera, Corbula, Arcopagia, Martesia, 
Neritina pisum, Turritelia, etc..... 150 ft. 
5. Clays and sandstone ee 
CODE se 6 Sine daue sgbnnes sos. cntencess ces . 13 ft. 
Yellow-gray sandstones, roof of coal, containing Jn- 
25 ft. 
Very dark clay with Inoceramus problematicus..... 80-100 ft. 
. Clays and sandstones, not well exposed 100 ft. 
. Sandstones, rich in fossils, Halymenites major, Avic- 
ula, Cardium, Trapezium, Tellina, etc.. 100 ft. 
. Clays and sandstones 80 ft. 
Clays and sandstones, with Ostrea soleniscus, Avicula, 
Cardium, Jellina, Arcopagia, Gyrodes, Cyprimera, 
ete .... eevee 190 ft. 
. Clays, sandstones, and some conglomerate coos §=BOO ME. 
. Not well exposed, shales and clays........ 600 ft. 
. Shale and sandstone 37 ft. 


24 ft. 
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Inoceramus, Unio, Cardium, Cyrena, etc........ 48 ft. 
Bs CG 5 0 556 5S CORCAK Eo eae eee +s Oabeee ewe ave bb cen 54 ft. 
Ri, OOORNOE oad. osc ah ic wan VRRben c decnees 60 ft. 
4G, Mlansive- enmdaboee, oo 6 vei dctedeshepstacscccce 220 ft. 
19. Sandstone and sandy clay with 0. soleniscus......... 14 ft. 
20. Sandstones and clays, not fully exposed............. 775 ft. 
21. Gray sandstone, with Jnoceramus, Cardium, Ostrea, 

OCG. occas ves paves etecdacves 30 ft. 
22. Sandstones and clays, with fragments of Ostrea..... 191 ft. 
23. Concealed... uGpugeeekbecths euads sods OGRE 
24. Conglomerate, more or less coarse.................. , 860 ft. 


or 


25. Great Echo Cafion Conglomerate, more than 700 ft. 


Mr. Meek is inclined to regard this whole section below No. 25, as not 
only Cretaceous but as belonging to the Middle Cretaceous, not higher 
than No. 3. This conclusion appears to be quite improbable. This, it 
is true, lies very near the western shore-line of the Cretaceous sea, for 
no rocks belonging to that system have been found west from the 
Wasatch Mountains at this latitude, which explains sufficiently the 
coarseness of the sediments toward the base of the section. It certainly 
seems proper that all above No. 6 should be placed in the Upper Cre- 
taceous, for the fauna approximates the fauna of that horizon. The 
succession of the rocks below No. 6 fully favors this view. 

Mr. Emmons, who has studied this region elaborately, maintains that 
the Coalville and Bear River areas are but fragments of the great lignite 
series seen further east, and that they are the western portions of the 
Bitter Creek Group. That the Coalville section above No. 6, is equiva- 
lent to the Bitter Creek Group, and therefore to the Fort Union Group, is 
rendered very probable when we consider the enormous thickening of the 
rocks, shown alike by both sections, the general lithological resemblance, 
and the presence of the fucoid, hitherto unknown below that horizon. 
Of Mr. Emmons’ work nothing has been published, except a brief resumé 
in Volume III, of Mr. Clarence King’s reports. Mr. Lesquereux regards 
the two groups as practically equivalent. 

Returning now to the east face of the mountain, we reach the Colorado 
and New Mexico portion of the area, about twenty miles south from 
Cheyenne. In Colorado and eastern New Mexico, the Lignitic Group 
shows the following section: 


1. Sandstones, yellowish, ferruginous, more or less conglomerate. 
2. Sandstones, shales, and coal-beds. The sandstones, gray to light- 
yellow. 
Sandstone, rusty-red to yellow, brown, and gray, containing thin 
coals, more or less concretionary, and passing downward into 
a mass of clays and argillaceous sandstones. 


In many localities the clays and argillaceous sandstones seem to be 
almost absent, but where the section is complete, as at Cafion City and 
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Colorado Springs, they form a perfect and imperceptible transition from 
the Sandstone No. 3, downward to undisputed Cretaceous. With possi- 
bly one exception, the Lignitic and Cretaceous series are everywhere per- 
fectly conformable. Mr. Marvine found distinct unconformability between 
them in Middle Park near Mt. Bross; but this must be quite local, for 
Dr. Hayden states respecting Middle Park, in the same vicinity, that the 
Tertiary rocks are found in great thickness and perfectly conformable to 
the underlying Cretaceous. At many localities east from the mountains 
a conglomerate occurs resting unconformably upon the lignitie rocks. 

About twenty miles south from Cheyenne, this group is exposed. The 
Cretaceous passes up imperceptibly iato the fucoidal sandstone, which is 
ninety-five feet thick. Ata few feet above the sandstone is a coal-bed, 
four to six feet thick, roofed by clay, containing an oyster like 0. subdtri- 
gonalis. On Boulder Creek, the same Ostrea is found above the coal. 
Near Golden, the sandstone is separated from the Cretaceous beds by 
only a few inches of clay, and contains dicotyledonous leaves along 
with Halymenites major. Near Colorado Springs this rock contains a 
a variable seam of coal, and affords the fucoid and dicotyledonous leaves. 
Below it are layers of clay and shale, yielding Baculites with other Cre- 
taceous forms, and passing downward into Cretaceous dark shales. 

In the vicinity of Cafion City, on the Arkansas, the succession is clearly 
shown. The dark Cretaceous shales gradually merge into a mass of 
clay and argillaceous sandstones which passes upward imperceptibly into 
the fucoidal sandstone. In the upper portion of this loose-grained rock 
there are many impressions of fucoids and, in some of the more compact 
layers, indefinite impressions of mollusca. In the upper portion of the 
clay-beds Dr. Hayden found an imperfect Inoceramus. From this locality 
southward, the sandstone is easily followed, standing out like a wall for 
long distances. Near Trinidad, on the Purgatory River, Mr. Lesquereux 
found it 200 feet thick, resting on the dark shaleg of the Middle Creta- 
ceous. On Raton Creek it is 178 feet, resting owthe Cretaceous shales, 
and overlaid by 300 feet of coal-bearing rocks, “On Vermejo Creek, the 
sandstone contains three thin seams of coal. At Cafion City it contains 
certainly two. 

Respecting the relations of the Cretaceous and the Lignitic Group, east 
from the mountains, Dr. Hayden says, ‘* These black shales pass gradu- 
ally up into rusty arenaceous clays, which characterize No. 5; and No, 5 
passes up into the Lignite Tertiary beds, where they can be seen in con- 
tact, without any well-defined line of separation that I could ever dis- 
cover.’’* 

In its southern extension and near the mountains the fucoidal sand- 
stone is for the most part of a texture unfavorable to the preservation of 
organic remains and seldom contains any other than very rude specimens 
of fucoids. Dr. Hayden states, that he has searched it over an area of 
many miles, but has succeeded in finding no fossils excepting ‘‘ one 


* Reprint of Reports, p. 121. 
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obscure fragment of a marine bivalve, like the clam, while in the mud- 
beds and shales below, species of Inoceramus are common.’’* In the 
Raton Pass, Dr. Leconte found a small Inoceramus, badly preserved, as 
would naturally be expected by any one familiar with the rock. Major 
Hawn, in his report to Lieut. Ruffner, says that he obtained Cretaceous 
fossils near Cafion City at only a few feet below the coal. Above this 
sandstone, in the shales among the coal-beds, there are several layers 
crowded with an Ostrea of undetermined species. 

Along the South Platte, about forty miles north from Denver, there 
occurs a great mass of sandstone which, in my report to Lieut. Wheeler, 
I have regarded as the great fucoidal sandstone. Mr. Arnold Hague, who 
explored this region with mpch care in connection with the Geological 
Survey of the Fortieth Parallel, maintains that the sandstones belong 
not at the base, but at the very top of the Lignitic Group. He is doubt- 
less correct. The section, as I followed it, begins at the mouth of St. 
Vrain’s Creek and continues without a break to Evans and Greeley, a dis- 
tance of about twenty miles. The dip in this direction is quite small, 
as the road crosses the true dip. My examination here was a hasty one, 
and I had no opportunity to follow up either St. Vrain’s or Thompson’s 
Creek, so as to ascertain what underlies this rock. The whole mass cer- 
tainly overlies the thin lignites of Platteville. The clays and sandstones 
seen below the sandstones at the mouth of St. Vrain’s bear much resem- 
blance to those below the fucoidal sandstone at Cafion City, and this in- 
duced me to regard the section as the same. But a careftl comparison 
and summing up the sections, shows me that the total thickness, several 
hundred feet, is far too great to permit us to suppose it the fucoidal sand- 
stone, and we must therefore regard it as belonging much higher in the 
series.+ 

These sandstones are several hundred feet thick, light-bluish-gray to 
reddish-brown and y@Jow, and rest on a mass of clays and shaly sand- 
stones. They are all“friable and yield readily to the weather, wearing 
into immense cavities Wad breaking down into loose sand. In the red- 
dish ferruginous sandstones, which form the top of this group, there are 
many thin argillo-caleareous layers, which are prodigiously rich in fossils. 
Some of these are simply masses of the fucoid, Halymenites major, Lesqx, 
while others contain characteristic species of Cretaceous No. 5, such as 
Ammonites lobatus, Cardium speciosum, Nucula cancellata, Mactra alta, 
Mactra Warrenana, Lunatia Moreauensis, and undetermined species of 
Anchura. The same species were obtained from this vicinity in 1874, by 
a party under the direction of Dr. Hayden, to whom I had minutely des- 
cribed the locality. 

From the interior of New Mexico we have but little information re- 
specting this group. Much material has been gathered, but it is unpub- 


* Reprint of Reports, p. 154. 


+ l understand that Dr. Newberry proposes to visit Colorado this year. He will ex- 
amine this vicinity closely. 
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lished. Prof. Cope* has given a brief statement of its relations in the 
region northwest from Santa Fe, and lying between the Chama and San 
Juan Rivers. This region had been visited previously by Dr. Newberry 
in 1859, and by myself in 1873, but the trails followed merely crossed the 
region, and only skirted that portion referred to by Prof. Cope. The 
Tertiary lake mentioned by Prof. Cope is evidently the same with that 
crossed by Dr. Newberry, when with the Ives Expedition. The Cretaceous 
here consists of Lower Cretaceous, sandstones, Middle Cretaceous, mostly 
dark shales and limestones, Upper Cretaceous, sandstones. Throughout 
the whole series Cretaceous species occur. In the Upper group Ammo- 
nites, Baculites, and other indisputable forms occur in great abundance, 
associated with Halymenites major. The following is Prof. Cope’s state- 
ment : 

** The shore of this lake was formed by rocks of the Cretaceous forma- 
tion of an age near the No. 3, of Meek and Hayden. In approaching it 
from the east we traverse the sandstones of Cretaceous No. 1, both hori- 
zontal and tilted at various angles, and find No. 2 resting upon it, fre- 
quently unconformably, and tiltedat higher angles, frequently 45°, some- 
times 50°, to the west and southwest, and containing numerous fossils, as 
Inoceramus, etc. The upper sandstones of this formation pass into a 
brackish or fresh-water formation, which includes a _ bed of lignite, of 
sometimes 50 feet in thickness. Above this rests, conformably, where seen, 
a moderate thickness of rather soft marine rocks, containing numerous 
shells, Acephala, Gasteropoda, and Cep>alopoda, including Oysters, Bacu- 
lites, and Ammonites resembling A. placenta most, with sharks’ teeth. 
Kiesting unconformably upon these, with a much reduced dip, is a mass 
of brown and reddish sandstone, some 1500 feet in thickness, inclining 
perhaps 10° south and southeast. These pass continously into the super- 
incumbent red and gray marls, alternating with brown and white sand- 
stones of the fossiliferous beds of the Eocene. The observed part of 
these beds is about 1500 feet in depth.’’ 

Having been within not more than fifteen miles from the verge of the 
Eocene basin, I feel assured that Prof. Cope is inaccurate in his reference 
of these rocks to Nos. 1, 2, and 3, of the Cretaceous. They are the Lower, 
Middle, and Upper divisions of the Cretaceous and represent the whole 
series. 

Prof. Cope’s mistake was a natural one in his circumstances, as he had 
devoted no time to the study of the Cretaceous in New Mexico, though 
he had examined that formation quite closely at the north. 


Respecting the geological position of this group there has been great 
difference of opinion. On one side the statements have been for the most 
part very positive, while on the other they have been uncertain and more 
or less compromising. Those who have studied the plants, throw the 
beds into the Tertiary, while those who have studied the fauna and the 
stratigraphy regard the greater portion of the mass as Cretaceous though 


* Lieut. Wheeler’s Report of Progress for 1873. Appendix. 
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they are generally inclined to admit that-the highest portions may be 
Eocene. 

After a careful study of plants collected by Dr. Hayden in the Upper 
Missouri Rezion, Dr. Newberry referred the Fort Union Group, as there 
exhibited, to the Miocene. This conclusion was based upon the close re- 
semblance of this flora to the so-called Miocene flora of Greenland and its 
intimate relation to the Miocene flora of Europe. Dr. Newberry still 
holds this opinion respecting the Upper Missouri Region, though he shows 
some inclination to dispute the assertion, that the southern portion is as 
recent as the Eocene. The stratigraphical evidence, however, is so strong 
to prove the identity of the group throughout the Rocky Mountain Re- 
gion, that all parts of the area must belong to the same horizon. If one 
part is Miocene the other is Miocene also. 

Mr. Lesquereux has published several elaborate and very able papers 
upon the flora of this group. Though it has close affinity to the Miocene 
flora of Europe, he does not regard it as Miocene throughout, but divides 
the series containing it into Upper and Lower Eocene, the former repre- 
sented at Carbon, Hvanston, and Sage Creek, and the latter at Raton 
Mountains, Golden, Black Butte, Spring Caiion, and Fort Union. Asa 
whole, he regards this vegetation as Oligocene. Above the Lignitic 
Group he finds the Miocene at Green River, Eiko Station, South and Mid- 
de Parks. 

Dr. Hayden has long halted between two opinions. He looksupon the 
Coalville and Bear River se tions as Cretaceous beyond doubt, but con- 
cerning the rest of the Great Lignite Group he is by no means so de. 
cided. Sometimes he speaks of the Lignite Tertiary, at others he seems 
to regard the group as partly Cretaceous and partly Tertiary, while for 
the most part in his more recent publications he is disposed to regard 
the whole as, in great measure, beds of transition. From the beginning 
his inclination has been to favor the Tertiary hypothesis. Under such 
circumstances one cannot fail to admire the frankness with which all the 
facts are given in Dr, Hayden's reports, many of them bearing directly 
against the deductions previously published by the Doctorhimself. Judg- 
ing from his readiness to receive the truth even at the expense of discard- 
ing cherished opinions, there is every reason to hope that before very long 
Dr. Hayden will be one of the most energetic expounders of the doctrine 
that the Lignitic Group is Cretaceous. 

Mr. Meek refers the Coalville and Bear River areas as well as a portion 
of the Bitter Creek Series to the Cretaceous but thinks the upper portion 
of the Bitter Creek section may be Tertiary. He is quite positive that 
the Black Butte portion of the section is Cretaceous; but this lies far up 
in the series. 

Prof. Cope is very positive respecting the Cretaceous age of the Black 
Butte section, because Agathaumus sylvestris occurs there. Prof. Marsh 
is equally positive regarding some other localities. Dr. Leconte, Mr. 
Arnold Hague, and myself have referred the Colorado beds to the Cre- 
taceous. 
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CONCLUSIONS. 


As the Lower Lignitic Group underlies a great mass of strata, contain- 
ing abundance of Cretaceous species, its geological relations have long been 
regarded as definitely settled. For precisely the same reason there is no 
longer room for dispute respecting the Vancouver beds. 

In the matter of the Great Lignitic Group the evidence is not so easily 
obtained as in the other cases, nor, when obtained, is it so absolutely 
convincing as to stop all discussion. Looking over the facts already 
given, one tinds 

First, That the Cretaceous, No. 5, and the Great Lignite Group are 
everywhere comformable to each other, and that the latter is conformable 
withinitself and unconformable to the fully recognized Tertiaries above it. 
In an area of many thousands of square miles, which has been closely ex- 
amined in almost all its parts, only two instances of unconformability be- 
tween the groups have been recorded, both of which are*very local, while 
one of them is, to say the least, of uncertain existence. 

Secondly, That from the beginning of Cretaceous, No. 5, to the close 
of the Great Lignite Group, there was no change in the general condi- 
tions, which would be of more than merely epochal value. The Upper 
Cretaceous (No. 5), is a rusty yellow sandstone, usually concretionary 
when compact, which passes upward imperceptibly into the rusty-yellow 
sandstones at the base of the Lignitic Group, themse] ves more or less con- 
cretionary. Ordinarily the gradation from one to the other is so perfect 
that they cannot be separated. At few localities indeed is it possible to 
define any line of separation. In Colorado, the fossils of No. 5 are 
usually absent from the lower sandstones, so that the Lignitic Group 
appears to rest directly upon the shales of the Middle Cretaceous. The 
only fossils characteristic of No. 5, ever obtained from Colorad», were 
procured from rocks, which are most probably among the very highest 
strata of the Lignitic series. 

The variation in character of the strata above the fucoidal sandstone, 
giving us shales, sandstones, coal beds, and local limestones, is hardly 
sufficient to be of even-epochal value. The marine conditions remained 
the same, for the fucoid Halymenites major passes through the series, and 
the land conditions could have undergone but little change, for of the 
plants, whose leaves occur in the great sandstone, many occur higher up 
in the group. The sandstones themselves exhibit a very remarkable re- 
semblance to each other. The changes in structure are no greater or 
more abrupt than those in the Coal Measures. It is quite evident that 
the relations of the great sandstone (in which I include also that portion 
termed Cretaceous, No. 5), to the main series of lignites, is precisely the 
same with that held by the Conglomerate to the Coal Measures. In each 
case the underlying mass contains thin beds of coal, and is part of the whole 
series, distinct yet not separate. No one would think of placing the 
Conglomerate and the Coal Measures in different periods, much less in 
different ages. 


A. P. 8.—VOL. XIV. 31 
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Thirdly, That the conditions observed ia the Great Lignitic Group, are 
but a repetition or continuation of those commonly observed in the Lower 
Cretaceous and less frequently in the Middle Cretaceous. The sandstones 
of the Lower Cretaceous, when unaltered, can hardly be distinguished 
from those of the Lignitic series ; coal beds occur at both horizons ; while 
on the Pacific Coast coal beds frequently occur in the Middle Cretaceous. 

Fourthly, That the fauna consists for the most part of marine or 
brackish-water species. At the base of the series, in the great sandstone 
(including No.5), the species are all marine ; among the coal beds they are 
usually brackish-water, while at the highest horizon found in Colorado 
and New Mexico, they are marine. Here and there the fauna is a mixed 
one, and at times, over no inconsiderable area, it consists solely of fresh- 
water forms. There would be room for surprise were it otherwise. A 
shore deposit, such as this must have been, would be exposed to the influ- 
ence of salt and brackish water alternately. The slowsubsidence might 
be interrupted so as to permit the silting up of portions of the area, 
where fresh-water ponds of considerable extent might be formed. 
Such evidently was the case during the formation of the Coal Measures. 
Dr. Dawson has found a mixed fauna in the South Joggins Coal Field, and 
Mr. Meek obtained shells, c!osely allied to Pupa, from the upper coals 
near Wheeling, W. Va. Unfortunately our knowledge respecting the 
distribution of land and fresh-water forms during geological time is so 
limited that we cannot trace out thg history of genera with any degree of 
satisfaction. No positive argument, bearing upon age, can be based 
upon their presence in any group of rocks. 

Fifthly, That the fauna, wherever found, is Cretaceous, or of such a 
character, as to render it neutral testimony, affecting the issue neither 
in one direction nor the other. Throughout a large portion of the area 
the fauna is lacking. That barren zones occur in the Upper Creta- 
ceous was observed years ago, by Dr. Hayden, in the Upper Missouri 
Region. The same is true of it throughout the whole Rocky Mountain 
Region, north from New Mexico. But we must determine fauna by what 
we have, not by what we have not. This we do inthe Coal Measures, where 
the barren zones are quite as remarkable as those of the Upper Cretaceous 
in the Rocky Mountain Region. In the Anthracite area, animal remains 
are rare ; in West Virginia, south from the Baltimore and Ohio Railroad, 
where the Coal Measures are exposed to a thickness of not far from two 
thousand feet, there is not a single stratum which is fossiliferous ; and in 
the northern portion of the Great Bituminous Group, where the Coal 
Measures are nearly three thousand feet thick, there are but two strata, 
which persistently contain the fauna. Yet west from the Cincinnati axis, 
over a vast area, animal remains occur profusely at numerous horizons 
in the series. 

A similar condition seems to have existed during the formation of the 
Lignitic Group. Near the old shore line, animal remains are rare, but as 
we pass from that line, they become more numerous. It should be re- 
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membered, that at no great distance from the mountains, this group is 
no longer within reach, having been removed by erosion, or buried under 
later deposits. Let us look at the succession of the whole series, Cre- 
taceous and Lignitic, in New Mexico and Colorado : 


New Mexico. Colorado. 


1. Bright-yellow to red and gray 1. Same as in New Mexico. 
sandstones, more or less con- 
glomerate and concretionary, 
with lignites, containing 
many mollusks, and Halymen- 
ites major throughout. 

2. Shales, limestones, variegated 2. Same as in New Mexice. 
marls, some of the shales 
sandy. 

3. Bright-yellow to gray sandstones 3. Same as in New Mexico. 
with shales and lignites. 


No. 2 is the Middle Cretaceous representing Nos. 2, 3, and 4 of the 
Upper Missouri Group, while No. 1 represents the Lignitic Group and 
Cretaceous No. 5. There is no difficulty in proving the identity of the 
two sections; it is simply a matter of tracing. In the New Mexico 
region, Dr. Newberry found at occasional exposures many characteristic 
Cretaceous species, while in its uppermost layers, Prof. Cope found a 
rich profusion of specimens. 

East from the mountains, at rare localities, Dr. Leconte, in Colorado, 
and Dr. Hayden, further north, have found Cretaceous species in the 
lower portions, while in the topmost portions Mr. Arnold Hague and 
myself have found a grand profusion of species characteristic of Creta- 
ceous No. 5. Far in the interior, Messrs. Meek and Bannister have 
found the undoubted Cretaceous forms at various horizons in the series. 

Sizthly, That there is an utter lack of any positive evidence to show 
that the series is of later date than the Cretaceous. This statement may 
seem strange in view of Mr. Lesquereux’s very emphatic assertion that 
the flora proves Tertiary age beyond all doubt. 

The reasons given in a previous portion of this paper, are certainly 
sufficient to show that, in our present stage of knowledge, the testi- 
mony of plants can have no bearing upon the discussion. If a witness 
be shown utterly unworthy of credence in an important case, he cer- 
tainly cannot be received as trustworthy in a similar and equally import- 
ant case. Fualsus in uno, falsus in omnibus. We have seen already that 
the plants showed the Dakota Group to be Miocene, and the Vancouver 
Coals to be of the same age. Yet everybody concedes that their testi- 
mony was invalid in the former instance, and everybody, excepting Mr. 
Lesquereux, concedes the same in the latter case. 

But Mr. Lesquereux points out that the flora of the Great Lignitic 
Group is very different from that of the Dakota Group. This is not won- 
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derful. There would be room for wonder if the upper flora were not very 
different from the lower one, since the length of time represented by the 
Middle Cretaceous must have been enormous. Its rocks are limestones, 
fine shales, and very fine grained sandstones. These certainly were not 
deposited in haste. What changes in the vegetation were going on 
during this great period, we have no means of ascertaining, for not a 
leaf remains to tell the story. We know only that great changes did 
take place during the interval, since after its close the forms are different 
from those prevailing before its beginning. But itis very difficult to see 
how this difference in character is an argument to show that the rocks 
are Tertiary and not Cretaceous. 

But the plants of this group are insufficient witnesses. Their testi- 
mony is as bad as that of the Dakota plants. The fucoid; Halymenites 
major, which Mr. Lesquereux does regard as diagnostic of the Tertiary,* 
is not a Tertiary fossil. It is Cretaceous or nothing, for whenever it is 
associated with a marine fauna, whether in New Mexico, Colorado, or 
Utah, that fauna is Cretaceous. Mr. Lesquereux acknowledges this as 
satisfactory evidence in one part of the series—why not in the other? 
The land plants are in some instances so eccentric in their range as to be 
of little service. In the Rocky Mountain region there are found seven 
species which occur also at Nanaimo. Their distribution in the Rocky 
Mountain region is as follows, according to Mr. Lesquereux : 


Sequoia Langsdorfii, A. Br. Lower Eocene, Upper Miocene. 
Salisburia polymorpha, Lesqx.., Upper Miocene. 
Sabal Grayana, Lesqx., Lower Eocene. 
Populus mutabilis, A. Br., Lower Eocene. 
Cinnamomum Heeri, Lesqx., Dakota Group. 
Andromeda Grayana, Lesqx., Lower Eocene, Upper Eocene. 
Diospyros lancifolia, Lesqx., Upper Eocene. 


So in the Rocky Mountain region we find the Nanaimo species floating 
about from the base of the Cretaceous to the top of the Miocene. No 
doubt the distribution of these species shows that the Nanaimo beds and 
the Rocky Mountain beds are on the same horizon, and that they are both 
Lower Eocene as Mr. Lesquereux would have us believe. If they do, the 
fact must be taken by faith and not by sense. 

As already stated, the occurrence of fresh-water shells or of land shells 
in any portion of the group is not satisfactory evidence, either for or 
against the Cretaceous or Tertiary age of the deposit. 


In view of these facts, 


ist. That the series above Cretaceous No. 4, to the top of the Great 
Lignite Group, is conformable within itself throughout, 


2d. That no change of importance occurred in the general conditions 
during the formation of this series, 


* See his remarks on “ Coalville”’ in Hayden’s Report for 1872. p. —. 
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8d. That the Cretaceous from the beginning was a lignite-producing 
period, 

4th. That the fauna, whenever of a character to be compared with 
known standards is Cretaceous, even to the top of the series, 

5th. That the bypothesis that this group or any portion of it is Ter- 
tiary is unsupported by definite evidence, 

I am compelled to regard the Great Lignitic Group as Cretaceous, 
simply a renewal of the conditions marking the period of the Dakota 
Group. 


ON THE REMAINS OF POPULATION OBSERVED ON AND 
NEAR THE EOCENE PLATEAU OF NORTH- 
WESTERN NEW MEXICO. 

By E. D. Corr. 

(Read before the American Philosophical Society, June 18, 1875.) 

While encamped on the Gallinas Creek, at the point where it issues 
from the Sierra Madre, with the party detailed by Lieut. Wheeler for 
purposes of geological exploration, I occupied intervals of time in the 
examination of the traces left by the former inhabitants of this portion 
of New Mexico. 

Had time permitted, the exploration of these remains might have been 
much extended, but under the circumstances a mere beginning was made. 
The observations show that the country of the Gallinas, and the Eocene 
plateau to the west of it, were once occupied by a numerous population. 
Now, there are no human residents in the region, and it is only traversed 
by bands of the Apache, Navajoe, and Ute Tribes of Indians. The in- 
dications of this ancient population consist of ruined buildings, pottery, 
flint implements, and human bones. Broken vessels of baked clay are 
frequently found, and the fragments occur in all kinds of situations 
throughout the country. They are usually most easily discovered on the 
slopes of the hills and hog-backs of Cretaceous and Tertiary age, and 
where abundant, generally lead to a ruined building standing on the 
elevation alone. 

The hog-back ridges which i have described in my geological report, 
extend in a general north and south direction on the western side of the 
Sierra Madre, south of Tierra Amarilla. They vary from two to four in 
number, and stand at distances of from half a mile to three miles from 
the mountain range. The Gallinas Creek flows between two of them 
near their southern extremities for perhaps fifteen miles. At one point 
the hog-backs of Cretaceous Nos. 3 and 4 approach near together, 
and the creek flows near to the foot of the eastern front or escarpment of 
No. 3. The rock of this ledge is a hard sandstone, and resists 
erosion hence its outcrop forms continuous sharp ridges, with distant 
interruptions, which are termed by the Mexicans the Cuchillas or Cris- 
tones. The hog-back of No. 4, being composed of softer material, is 
worn by erosion into a succession of sub-conical eminences. 

A. P.8.—VOL. XIV, 3J 
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My attention was first called to the archeology of the region by 
observing that the conic hills just mentioned, appeared to be in many 
instances crowned with stone structures, which on examination proved 
to be ruined buildings. These are round, or square, with rounded angles 
and from fifteen to twenty-five feet in diameter, and composed of stones 
of moderate size, which have been roughly dressed or built without 
dressing into solid but not very closely fitting masonry. The walls re- 
maining measure from ten feet high downwards. The floor inside is 
basin-shaped, or like a shallow bird’s-nest, and frequently supports a 
growth of sage-brush (Artemisia) of the same size and character as that 
growing on the plains below, and other shrubs. Sometimes they con- 
tain pifion trees (Pinus cembroides) of one and two feet in diameter, 
which is the average and full size to which they grow on the adjacent 
ridges and plateaus. Within and about them, fragments of pottery 
abound, while flint implementsare less common, As these are similar in 
all the localities examined, they will be subsequently described. A build- 
ing more or less exactly agreeing with this description, was found on the 
summit of every hill of a conical form in the vicinity. Their form is 
probably due to the shape of the hill, as they were differently built on 
the level hog-backs. None of the circular buildings were found to be 
divided, nor were any traces of such buildings observed on lower 
grounds. 

The hog-back of Cretaceous No. 3 is, at the locality in question, only 
one or two hundred yards distant from the eastern crest of the hills just 
described, from which it is separated stratigraphically by a bed of lignite. 
At some points this stratum has been removed by atmospheric erosion, 
leaving a ravine between the hog-backs. Near the middle of a section 
of the hog-back of No. 3, a portion of this formation remains, form- 
ing a narrow causeway, connecting it with the ridge just behind it. The 
eastern face is a perpendicular wall of sandstone rock, of about three 
hundred feet in elevation ; the western face is the true surface of the 
stratum, which here dips about 45° to 55° west by north. The top of 
the ridge varies in width from four to eleven feet. 

In riding past the foot of the precipice, I observed what appeared to 
be stone walls crowning its summit. Examination of the ridge disclosed 
the fact that a village forming a single line of thirty-two houses extended 
along its narrow crest, twenty-two of them being south of the causeway 
and ten north of it. The most southern in situation is at some distance 
from the southern extremity of the hog-back. I selected it as a position 
from which to sketch the country to the south and west; see figures 16 
and 17 of the geological report. It is built on the western slope of the 
rock ; a wall of twelve feet in height supporting it on that side, while 
the narrow ledge forming the summit of the ridge is its back wall. It is 
square, 3.355 metres on a side, and has a floor leveled with earth and 
stones. Two stout cedar posts probably once supported the roof; their 
stumps remain well cracked and weathered. Bushes of sage, similar in 
size to that of the surrounding plain, are growing within the walls. The 
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second house is immediately adjoining, and is surrounded by an inde- 
pendent wall, that on the lower side of the ridge being still twelve feet 
in height. The length of the enclosure is 4.69 metres, and the width 
2.68 metres ; full sized scrub-oak and sage-brush are growing in it. The 
stumps of two cedar posts remain, one five, the other eight inches in 
diameter. The third house adjoins No. 2, but is surrounded by a dis- 
tinct wall, except at the back or side next the precipice, where a ledge of 
rock, completes the enclosure. The latter is 4.02 metres long ; it con- 
tains a scrub-oak of three inches diameter, which is an average size for 
the tree. 

Beyond these ruins is an interval of sixty-nine metres, where the sum- 
mit of the rock is narrow and smooth, and the dip on the west side 55°. 
The walls of an oval building follow (fig. 1), which enclose a space of 
4.69 metres. They are two to two and a-half feet in thickness and stand 
eight feet high on the western side; the eastern wall stands on the sheer 
edge of the precipice. A building adjoins, with the dividing wall com- 
mon to the preceding house. Its east and west walls stand on parallel 
ledges of the sandstone strata, whose strike does not exactly coincide 
with the axis of the hog-back. Diameter of this enclosure 5.37 metres. 
A space of 15.4 metres follows with precipices on both sides when we 
reach house No. 6. The eastern wall stands five feet high on the sum- 
mit of the precipice, from which a stone might be dropped to the ground 
perhaps three hundred and fifty feet below, only eight feet of the western 
wall remained at the time of my examination. The enclosure is 6.04 
metres long, and not quite so wide, and is divided transversely by a wall 
which cuts off less than one-third the length of the apartment. In one 
of the opposite corners of the larger room is the stump of a cedar post 
five inches in diameter. This house can only be reached by climbing 
over narrow ledges and steep faces of rock. House No. 7, follows 
an interval of 42.30 metres. Its foundation wall encloses an irregular 
square space 4.70 metres long and 3.69 metres wide ; it is eleven feet 
high on the western side, and very regularly built, and well preserved ; 
on the east side it is eight feet high, and is interrupted by a doorway of 
regular form. From this a narrow fissure offers a precarious hold for 
descent for a considerable distance down the face of the precipice, but 
whether passable to the bottom I could not ascertain. 

The crest of the ridge is without houses for 52.34 metres further ; 
then a building follows whose enclosed space is an irregular circle of 
4.70 metres diameter. A transverse summit-ledge forms its southern 
wall, but the remaining portion is remarkably massive, measuring three 
feet in thickness. Its western wall is twelve feet high, and contains many 
huge stones, which four or five men could not lift unaided by machinery. 

Several-scrub-oaks, of three inches in diameter grow in this chamber, 
and stumps of the cedar posts that supported the roof remain. Here 
follows a row of ten similar ruined houses, measuring from 3.35 to 6.24 
metres in length. Of these, No. 13 is remarkable for containing 
a scrub-oak of thirteen inches in diameter, the largest that I have 
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seen in the country, and the species is an abundant one. In No. 
i4, the remaining part of the western wall is fifteen feet in height. 
There was a good deal of pottery lying on the western slope of the rock, 
but of flint implements and chips, I found but few. All of these ruins 
contain full-grown sage-bushes. No. 18 is the largest ruin; the 
length of its enclosure is 8.62 metres, and the width 6.71 metres; its 
west wall is six feet high; the floor is overgrown with sage of the 
largest size. This building stood 51 metres from No. 17; 12.80 metres 
northward, the ridge descends slightly to the level of the causeway 
already mentioned, Here are five more ruined buildings of the same 
average size as the others, interrupted by but one short interval. 

From this depression, that part of the hog-back which is north of the 
causeway rises abruptly in a perpendicular face. It is composed princi- 
pally of two layers of the sandstone dipping at 45°W. which are separa- 
ted by a deep cavity from a point fifteen feet from the base upwards. 
This niche has been appropriated for a habitation, for it is walled across 
to a height of six feet from its base. The foot of the wall is quite in- 
accessible, but by climbing round the eastern face of the precipice, a 
ledge is found at the base of the projecting stratum which forms the east 
wall of the enclosure. This was scaled by means of a staircase of stones, 
a number of which were in position at the time of my visit. The re- 
maining portion of the hog-back is elevated and smooth, and the founda- 
tion stones only of several houses remain. One of these contains two 
stout posts of which four feet remain above ground; the last is near the 
end of the ridge, and is bounded by a wallof ten feet in height which 
forms its western side, 

The walls of these houses are built with a mortar of mud, mixed in 
many cases at least with ashes, juaging from the abundant specks of 
charcoal which it contains. It is not of good quality, and has weathered 
much from between the stones. I could not discover any indication of 
burning of the houses by fire, either on the stones or the cedar posts. The 
latter doubtless lost, by weathering, such indications had they existed, 
and the combustion of the entire contents of such small edifices could 
have affected their stone walls but little. I found noremains of bones of 
animals or men about them. 

This town I called Cristone. The same hog-back recommences a little 
more than a mile to the north, rising to a greater elevation, say six or 
seven hundred feet above the valley. The east side is perpendicular, 
while the dip of the west side is 60°, and sometimes even a higher 
angle. On this almost inaccessible crest, I could see from the val- 
ley the wa!ls of ruined stone buildings such as I have described, but 
unfortunately my limited time prevented me from making a detailed 
examination of them. In the opposite direction, I observed a similar 
ruin on an outlying hill adjacent to the southern portion of the southern 
hog-back. This one is of larger size than any of the others ; but I was 
unable to visit it. 

The position of these buildings is susceptible of the same explanation 
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as that of the still inhabited Moquis villages of Arizona, so interestingly 
described by Lieutenant Ives in his report on his survey of the Rio Colo- 
rado of the West, and.of the route fromits cafion to Sante Fé. They 
were doubtless perched on these high eminences for purposes of defense, 
and they were conveniently located near a perennial stream, which per- 
mitted them to carry on a system of agriculture, no doubt similar to that 
now practiced by the Moquis. The inhabitants of Cristone felt, how- 
ever, one disadvantage not known to the Moquis; they were, so far as 
present indications go, without water on their elevated rocks, but were 
dependent for their supply on the Gallinas Creek. I found no indications 
of cisterns which should furnish such supply in time of siege, although 
they doubtless could depend for a considerable length of time on rain- 
water which they caught and preserved in the many vessels of pottery 
whose fragments are now so numerous about the ruins. 


At this point the bluffs of the Eocene bad-lands are from nine to ten 
miles from the Gallinas Creek, Here also the slopes are in places covered 
with broken pottery, and On the summit of some cf the less elevated 
buttes, circular walls indicate the former existence of buildings similar 
to those crowning the conical hills along the creek. The latter contains 
the nearest water to these ruins. In other localities ruined stone build- 
ings occupy the flat summits of mesa hills of the bad-lands, often in very 
elevated and well-defended positions. It was a common case that the ero- 
sion of the faces of these bluffs had undermined the foundation of the 
houses, so that their wall stones, with the posts were mingled with the pot- 
tery on the talus below. At one point, foundation walls stand on an isth- 
mus connecting a butte with the mesa, of which a width of twenty feet 
remains, but which is furrowed with water channels. Here Eocene fossils 
and crockery, including a narrow-necked jug, were confusedly mixed 
together. At another point the narrow summit of a butte of nearly two 
hundred feet elevation is covered with remnants of stone buildings 
which extend for a length of two lundred yards. The greater part of 
them had been undermined, and the stones were lying in quantities on 
talus at the time of my visit. At one end of the line, the bases of two 
rectangular walls, perhaps of towers, appeared to have been placed as 
supports to the terrace. Very dry cedar posts occur among the ruins, 
and three such, standing upright on the summit of the butte, mark a spot 
as yet unaffected by the disintegration of the cliff. In another portion of 
the ruins, a row of large earthenware pots was found buried in the earth; 
the slow moving change of level of the marl had already fractured 
them. At another locality I took from a confused mass of ruins, the tem- 
poral bone of an adult person, the ilium of a child, ribs and other bones. 
At a remote portion of the ruins on a remaining ledge, I found a square 
enclosure formed of stones set on edge, three stones forming each half of 
the enclosure. I excavated this for the depth of a foot, without finding any 
indication of its use. In some of these localities, I found chips, arrow- 
heads, and thin knives of chalcedony, with similar implements of obsi- 
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dian. The obsidian knives are similar to those which I have seen as 
commonly found in Mexico. 

At the head of the Cafioncita das Heguas there are numerous low 
hills of the Eocene marl, covered with pifion forests of adult trees. Ona 
low slope of one of these, I found the burial place of one of the inhabit- 
ants, as indicated by his bones, and trinkets doubtless buried with him. 
His tibia was a marked example of the platycnemic type. Close to them 
were some good quartz crystals, of course intruded in such a formation, 
a piece of chalchuitl, an apparently transported scaphite, some implements 
of obsidian, flint, etc., and a single perfect lower molar of a large mam- 
mal of the genus Bathmodon, attached toa piece of the jaw, which looked 
as though the ancient proprietor had not been ignorant of the peculiar 
products of the neighboring bluffs. 

In traversing the high and dry Eocene plateau west of the bad-land 
bluffs, I noticed the occurrence of crockery on the denuded hills for a 
distance of many miles. Some of these localities are fifteen and twenty 
miles from the edge of the plateau, and at least twenty-five miles from 
the Gallinas Creek, the nearest permanent water. In some of these 
localities the summits of the hills had been eroded te a narrow keel, 
destroying the foundations of the former buildings, 

In no locality did I observe inscriptions on the rocks or other objects, 
which were probably the work of the builders of these stone towers ; but 
I give a copy of figures which I found on the side of a ravine near to 
Abiquiu, on the river Chama, They are cut in Jurassic sandstone of 
medium hardness, and are quite worn, and overgrown with the small 
lichen which is abundant on the face of the rock. I know nothing re- 
specting their origin. 

It is evident that the region of the Gallinas was once as thickly inhab- 
ited as are now the more densely populated portions of the Eastern States. 
The number of buildings in a square mile of that region, is equal to, if 
not greater than the number now existing in the more densely populated 
rural districts of Pennsylvania and New Jersey. Whether this is the 
case to the south and west, I do not know, as I was unable to devote the 
necessary time to the examination. I found, however, that without in- 
vestigation, it is very easy to pass the ruins by unnoticed, since their ele- 
vated position, ruinous condition, and concealment by vegetation, ren- 
der them almost invisible to the passing traveler. In general, I may say 
that the number of ruins I found, was in direct proportion to the atten- 
tion I gave the matter ; where I looked for them I invariably found them 
in suitable situations. 

Perhaps the most remarkable fact in connection with these ruins is 
the remoteness of a large proportion of them from water. They occur 
everywhere in the bad-lands to a distance of twenty-five miles from any 
terrestrial source of supply. The climatic character of the country then 
has either undergone material change, or the mode of securing and pre- 
serving a supply of water employed by these people, differed from any 
known to us at the present time. I found no traces of cisterns, and the 
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only water holders observed were the earthenware pots buried in the 
ground, which did not exceed eighteen inches in diameter. There is, 
however, no doubt that these people manufactured great numbers of 
these narrow-necked globular vessels, whose principal use must have 
been the holding of fluids, and chiefly of water. Nevertheless, it is 
scarcely conceivable that the inhabitants of the houses now so remote 
from water, could have subsisted under the present conditions. Pro- 
fessor Newberry (Ives’ Report) is of the opinion that a diminution in the 
amount of rain-fall over this region has taken place at no very remote 
period in the past, and cites the death of forests of pine trees which still 
stand, as probably due to increasing drought. It is of course evident, 
that erosive agencies were once much more active in these regions than 
at present, as the numerous and vast cafions testify, but that any change 
sufficient to affect this process should have occnrred in the human period, 
seems highly improbable. In other words, the process of cutting cafi- 
ons of such depth in rocks of such hardness is so slow, that its early 
stages which were associated with a different distribution of surface 
water supply, must have far antedated the human period. 

Nevertheless, if we yield to the supposition that during the period of 
residence of the ancient inhabitants the water supply from rains was 
greater than now, what evidence do we possess which bears on the age of 
that period? There is no difference between the vegetation found grow- 
ing in these buildings, and that of the surrounding hills and valleys; 
the pines and sage-brush are of the same size, and to all appearances of 
the same age. I should suppose them to be contemporary in every re- 
spect. In the next place, the bad-lands have undergone a definite amount 
of atmospheric erosion since the occupancy of the houses which stand 
on their summits. The rate of this erosion under present atmospheric 
influences is undoubtedly very slow. The only means which suggested 
itself as available at the time, was the calculation of the age of pine 
trees which grow near the base of the bluffs. These have, of course, 
attained their present size since the removal of the front of the stratum 
from the position which the trees now occupy, so that the age of the 
latter represents at least the time required for the erosion to have re- 
moved the bluff to its present position. But how much time elapsed 
between the uncovering of the position now occupied by the tree and its 
germination, there is, of course, no means of ascertaining. My assistant, 
an educated and exact man, counted the rings in a cut he made into the 
side of a pifion (Pinus cembroides) which stood at a distance of forty 
feet from a bluff, not far from a locality of ruins. In a quarter of an 
inch of solid wood he found sixteen concentric layers, or sixty four to an 
inch. The tree was probably twenty inches in diameter, which gives 
six hundred and forty annual growths. The pifion is a small species, 
hence the closeness of the rings in an old tree. 

At present it is only possible to speculate on the history of the builders 
of these houses, and the date of their extinction. The tribes of Indians 
at present inhabiting the region at irregular intervals, can give no account 
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of them. But it is not necessary to suppose that the ruin of this popula- 
tion occurred at a very remote past. On the Rio Chaco, not more than 
thirty miles from the Alto dos Utahs, are the ruins of the seven cities of 
Cibolla, the largest of which is called Hungo Pavie. These have been 
described by General Simpson,* who shows that each of the towns con- 
sisted of a huge communal house, which could have accommodated from 
1500 to 3000 persons. Their character appears to have been similar to 
that of the existing Moqui villages. The “cities of Cibolla’’ were 
visited by the marauding expedition of Coronado, in 1540, which captured 
them to add to the vice-royalty of Mexico. In his letter to Mendoza, the 
viceroy, Coronado, states that the inhabitants on the fourth day after the 
capture ‘‘set in order all their goods and substance, their women and 
children, and fled to the hills, leaving their town as it were abandoned, 
wherein remained very few of them.’’ There can be no doubt that the 
Eocene plateau and hog-backs of the Gallinas offer hills of the greatest 
elevation in the entire region, and it is highly probable if the account 
quoted be correct, that some at least of the exiled Cibollians found a 
refuge in this region, and may have been the builders of Cristone. This 
wou!d place the age of the ruins described, at three hundred and thirty- 
five years. Of course, it is possible that they represeut villages con- 
temporary with and tributary to the seven cities. 

The inhabitants of the rock-houses of the Gallinas, necessarily 
abandoned the communal type of building generally employed by their 
race, and appear only to have considered the capacities of their dwellings 
for defense. Yet the perils of life in Cristone, due to the location alone, 
must have been considerable. Infant sports must have been restricted to 
within doors, and cool heads were requisite in adults to avoid the fatal 
consequences of a slip or fall. Intoxication must have been rare in 
Cristone. There is no trace of metal in any of the ruins of the Gallinas, 
and it is evident that the inhabitants were acquainted with the use of 
stone implements only, as was the case with the builders of Central 
America. I have already alluded to their pottery. It is usually of a 
bluish-ash color, but is occasionally black, brown, and more rarely red. 
It is never glazed, but the more common kind is nicely smoothed so as to 
reflect a little light. This pottery is ornamented with figures in black paint, 
which are in lines decussating or at right angles, or enclosing triangular 
or square spaces ; sometimes colored and uncolored angular areas form a 
checker-board pattern. The coarser kinds exhibit sculpture of the clay 
instead of painting. The surface is thrown into lines of alternating pro- 
jections and pits, by the use of an obtuse stick, or the finger nail; or it 
is thrown into imbricating layers by cutting obliquely with a sharp flint 
knife. Thus the patterns of the ornamentation were varied according to the 
taste of the manufacturer, although the facilities at their disposal were few. 

With these observations, I close this sketch of a glimpse at one 
locality of the earliest civilization known on the American continent. 


* Report of St. Jas. H. Simpson, of an expedition in the Navajoe Country in 1849. Ex. 
Doc. 1st Sess. 31st Congress, 
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ON THE 


INDIAN TRIBES AND LANGUAGES 
OF COSTA RICA. 


BY WM. M. GABB. 


(Read before the American Philosophical Society, August 20, 1875.) 


CHAPTER l. 


GENERAL ETHNOLOGICAL NOTES. 


The Indians of Costa Rica, with the hardly probable exception of the 
Guatusos, all belong to one closely allied family. I only make this possi- 
ble exception in deference to the almost absolute ignorance which yet 
exists in regard to this isolated tribe. 

Before entering on the consideration of the better known peoples of the 
southern part of the Republic, it may be as well to make a brief summary 
of what is known of the Guatusos up to the present time. They occupy 
a part of the broad plains north and east of the high volcanic chain of 
North-Western Costa Rica, and south of the great lake of Nicaragua, espe- 
cially about the head waters of the Rio Frio. I have fortunately fallen in 
with various persons who have entered their country, and who have had an 
opportunity of seeing the people and their mode of life. The stories of 
some are so evidently exaggerated that I shall suppress them; but by 
carefully sifting the evidence and giving a due preponderance to the testi- 
mony of those whom I consider most reliable, I have arrived at the fol- 
lowing results. 

Thomas Belt, the author of ‘‘The Naturalist in Nicaragua,’”’ says he 
has seen of them, five children and one large boy, ‘‘and they all had the 
common Indian features and hair; though it struck me that they ap- 
peared rather more intelligent than the generality of Indians.’”’ He also 
says that ‘‘one little child that Dr. Seeman and I saw in San Carlos in 
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1870, had a few brownish hairs among the great mass of black ones ; but 
this character may be found among many of the indigenes, and may result 
from a very slight admixture of foreign blood.’”’ All the persons with 
whom I bave conversed assert that the name Guatuso, as applied to the 
tribe, is given on account of a reddish or brown tint of their hair, resem- 
bling the little animal of that name (the Agouwti). This is also denied by 
Mr. Belt, who says that the names of animals are often applied to Indian 
tribes by their neighbors, to distinguish them. Allowing full weight to 
this opinion, supported by analogy as it is in North America, (e. g, 
Snakes,) 1 do not think it fully warranted in this case. 

Of half a dozen persons with whom I have conversed ; people who have 
been on the upper Rio Frio, all, with one exception, distinctly assert that 
they have seen people of light color and with comparatively light hair 
among them. One person went so far as to assert, that in a fracas in 
which he nearly lost his life, his most valiant and dangerous opponent 
was a young woman, a mere girl, ‘‘as white as an Englishwoman,”’ (tan 
rubia como una Inglesa). Another, who had a more peaceful opportunity 
of seeing a party of two or three women, himself unseen, used the same 
words in describing one of them. I believe, however, that these were ex- 
aggerations. Still another person told me that they were of all shades 
‘*from a rather light Indian color, to nearly white, the same as our- 
selves’’ (referring to the varying shades in the mixed blood of the Costa 
Rican peasantry). However, in an interesting conversation with Don 
Tomas Guardia, President of Costa Rica, I learned that when, some years 
ago, he headed a party passivg through their country for military purposes, 
they encountered one or more bodies of these people and had some 
skirmishes with them. He says they are ordinarily of the color of other 
Indians, although rare exceptions exist, of individuals markedly lighter 
than the others, and really possessing a comparatively white skin and 
brownish or reddish hair. This is in keeping with the statements made 
to me by others whom I consider reliable, and must, I think, in defer- 
ence to the authors be taken as final. 

The onyin of light complexions among an isolated tribe of Indians has, 
of course, been the source of much speculation, but General Guardia, and 
Don Rafael Acosta, an intelligent gentleman of San Ramon, not far from 
the borders of the Guatuso country, both suggested to me, independently, 
the same theory. They claim that when, a couple of centuries ago, the 
town of Esparza was sacked by the English freebooters, many of the in- 
habitants took refuge in the mountains, and were never afterwards heard 
of. These refugees were many of them pure whites, men and women. 
Now from Esparza, it is only about three or four days’ journey to the 
borders of the Guatuso country, and it does not seem improbable that 
some of these poor wretches may have found their way there. If this is 
really the case, the admixture of blood, and consequent lightening of 
color is satisfactorily accounted for. 

In consequence of almost uniform bad treatment, robbery and massacre 
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included, to which these people have been subjected by the rubber hunters, 
who enter their country from Nicaragua, and their not possessing fire-arms 
to repel the aggressors, they have become so timid that they fly on the 
first approach of strangers. The few who have been captured are either 
young children, or persons taken by surprise. I have been unable to 
learn of any in Costa Rica, although a boy, now dead, lived for a while in 
Alajuela. A few are said to have been taken to San Juan del Norte, 
(Greytown, ) and to Grenada, Nicaragua. The Alajuela boy, although he 
learned the meaning of some Spanish words, so as to know what was 
meant, when spoken to, was represented as sullen. When asked the 
names in his language of things that he was familiar with, like plantain, 
banana, &c., he always remained silent, and neither coaxing nor threats 
could extort a word. 

The people are invariably represented as of short stature, broad, and of 
enormous strength. They live in neighborhoods ; they cannot be called 
villages, the houses being scattered over an extensive area and at dis- 
tances of from one to several hundred yards apart. The houses are low, 
consisting of a roof, pitching both ways from a ridge pole, and resting on 
very short but very thick posts. This is thatched with palm leaf and is 
entirely open at the ends and sides, under the eaves. Their tools are 
stone axes set in wooden handles, good steel machetes (all agree that 
they have seen these, but where do they get them?) and planting sticks 
similar to those used by the Bri-bris. With these tools they cultivate 
great quantities of plantains, bananas, yuca, cocd, (Colocasia esculentum, ) 
besides possessing large plantations of the pehi balla palm and of cacao. 
Of the furniture in their houses, I was told of cord hammocks and net 
bags, similar to those of Bri-bri, and of blocks of light wood for seats. 
They seem to sleep on the ground floor of their houses, simply spreading 
down a layer of plantain leaves. Their bows and arrows are described as 
similar to what I have seen elsewhere, except that the arrows are not sup- 
plied with any harder points than those furnished by the pehi balla wood. 
The dress is described as identical with the old styles in Talamanca ; 
mastate breech cloths for the men, and the same material, in the shape of 
short petticoats for the women. 

The country of the Rio Frio is said to consist of broad fertile plains, 
unsurpassed in beauty and fertility by any lands in the Republic. The 
Rio Frio itself is large and is navigated by the large canoes of the huleros, 
or rubber hunters, to a point within three days’ walk of Las Cruces on the 
Pacific side. But the poor inoffensive people who inhabit this region are 
now so intimidated by the ‘‘ Christians’’ who have visited them, that 
they can only be approached by a foreigner by stealth. If they can 
escape they do so, but if driven to bay, or think they can overpower the 
strangers, they greet them with a flight of arrows. They are especially 
afraid of firearms, and a pistol shot is sufficient to depopulate a set- 
tlement. 

I believe the above short statement contains the most reliable informa- 
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tion ever yet accumulated with reference to the Guatusos. I have care- 
fully rejected many wonderful stories told me by persons claiming to tell 
what they saw, and have only availed myself of the accounts of those who 
seemed to exaggerate least, or whose position forbade me to doubt their 
assertions. 

The tribes of Southern and South-eastern Costa Rica are better known. 
The Terrabas, living on the Pacific slope, and their neighbors, the Borucas 
or, as they call themselves, Bruncas, live under complete subjection to 
the laws of Costa Rica, and the rule of a missionary priest. They may 
be strictly called civilized. But those on the Atlantic slope have had a 
powerful ally in the forces of nature, in resisting the civilizing efforts of 
the Spanish invaders. The heavy rainsof the Atlantic seaboard produce 
a luxuriance of vegetation that may well nigh be called unconquerable. 
Broad swamps, dank and reeking with malaria threaten the European 
with bilious fever, fatal to energy if not to life. Three centuries ago 
Columbus sailed along the coast from the Bahia del Almirante, and in his 
usual florid style called this the Rich Coast, and yet it has never yielded 
to the conqueror or paid him tribute. Two centuries ago a little colony 
was planted far back in the mountains and one or two outlying missionary 
posts were scattered among the then powerful tribes. Buta just retribu- 
tion fell on San José de Cabecar. The hardy mountaineers did not submit 
to the oppressors’ yoke like the gentle and hapless victims of Cuba and 
Santo Domingo. Even now the traditions are well preserved among them, 
and I have listened to more than one recital of outrages which I dare not 
believe to be exaggerated. Father Las Casas tells of even worse oppres- 
sions. In 1709 the people rose and massacred al] who fell into their power. 
A pitiful remnant escaped from the colony, to wander for weeks in the 
woods and finally a handful reached Cartago. The Viceroy of Guatemala, 
in retaliation sent forces by way of the forest trails from Cartago and others 
across the mountains by way of Terraba, They surrounded, killed, and cap- 
tured all the Indians they could, and carried their prisoners to Cartago. 
Some of these were divided among the settlers as servants, and have left a 
strong tinge on the cheeks of many a would-be high-toned Costa Rican. 
The remainder were settled in the villages of Tucuriqui and Orosi, where, 
though partly civilized, they still retain their original language, badly 
corrupted with Spanish. Since this disastrous ending to the colony, both 
parties have kept up a wholesome dread of each other and no further ef- 
forts have ever been made to found a colony on the Atlantic side of the 
country. At the same time, the Indians not only dread, but hate the 
Spaniards and even a trace of Spanish blood, or fluency in the language 
on the part of a dark-skinned or dark-haired person is a warrant for sus- 
picion. It is not a hatred of the white race. Englishmen, Americans, 
and Germans are invariably respected and treated well, by the same peo- 
ple who are either insolent to the Spaniard or treat him at best with 
restraint. 


On the Atlantic slope, there are three tribes intimately allied socially, 
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politically, and religiously, but differing markedly in language. The 
Cabecars occupy the country from the frontiers of civilization to the 
western side of the Coen branch of the Tiliri or Sicsola River. Adjoin- 
ing them, the Bri-bris occupy the east side of the Coen, all the regions of 
the Lari, Uren, and Zhorquin and the valley lying around the mouths of 
these streams. The Tiribris, now reduced to barely a hundred souls, live 
in two villages on the Tilorio or Changinola River. It issaid that on the 
head waters of the Changina, a large fork of this latter stream, there are 
yet a few individuals of the Changina tribe, but the other Indians report 
them as implacably hostile and their very existence is only known by 
vague reports of their savage neighbors. The Shelaba tribe, formerly 
living on the lower part of the same river is now entirely extinct. A few 
half-breeds are all who perpetuate the blood, and their language is utterly 
lost. Still further down the coast, beyond the Costa Rican boundaries is 
another allied tribe, partly civilized, in so far as that they trade and work 
a little and drink a great deal of bad rum, spending most of their earnings 
on that bane of the race. They are called by foreigners Valientes. Cross- 
ing over to the Pacific slope, the Terrabas are tribally identical with the 
Tiribis. The tradition still exists in a vague form, that they are emigrants 
from the Atlantic side ; but when or why the emigration took place, is 
forgotten. The home of the tribe is in a very narrow, rough cahon, 
traversed by a river that might better be called a torrent, a country 
strongly contrasted with the fertile plains and broad savannas of Terraba, 
and it is not improbable that under the press of a crowded population 
several migrations took place. They still tell how, twenty or thirty years 
ago, a priest came over from Terraba, baptized all who would submit to 
the rite, and by glowing stories of the abundance of meat and other in- 
ducements that he shrewdly imagined would tempt them, carried off over 
a dozen of their best men, who never returned. A glance at the vocabu- 
lary will show how little separated are these two branches of the tribe in 
language. The Borucas or Bruncas, who occupy a little village, not far 
from the headquarters of the Terrabas, are apparently the older occu- 
pants of the soil ; perhaps crowded into a corner by the invaders. 


Other tribal names are mentioned by various authors, such as Bicei- 
tas, &c. The name Biceita is not known in the country, and, although 
used to the present day outside of the Indian country, is unknown to 
them, or at best, is supposed to be a Spanish word. The district of that 
name is probably the western part of Bri-bri, the most eastern point to 
which the slave-hunting expeditions from San José Cabecar penetrated. 
The Blancos are properly the Bri-bri tribe, but this word is rather loosely 
used, and is often applied alike to the Cabecars and Tiribis. 

But little can be gathered of the history of these people. What hap- 
pened in the times of their grandfathers is already ancient history and 
partly forgotten. All recollection ofthe first arrival of the Spaniards is now 
lost. They have no traditions of the use of stone implements before the in- 
troduction of metal. When asked what they did for axes before the traders 
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came among them, I could get no more satisfactory answer than that 
they went to Cartago to buy them. I have been told a vague story, how- 
ever, that long ago there were two bands livingin the country now occu- 
pied by the Bri-bris. Those living in the valley, around the junction of 
the branches of the Tiliri were more powerful than the mountaineers, 
and forced the latter to pay tribute when they descended to hunt, or cut 
the material for their bark-cloth clothing. But gradually the lowlanders 
died out ; the highlanders, becoming the more powerful, rebelled against 
these impositions, and eventually emigrated in such numbers to the 
country of the former, that the distinction became lost by an amalgama- 
tion of the two parties. Even now the Bri-bris, who occupy the lowlands 
and most of the hill regions of the Sicsola, look down on their neigh- 
bors the Cabecars and treat them as inferiors. The Cabecars, on the other 
hand, tacitly acknowledge even a social supremacy, and in a mixed party 
submit to assume the more menial occupations, like bringing water and 
wood ; and are always obliged to wait until the last when fvod or drink 
is being served. Few of the Bri-bris speak the Cabecar language, but 
there are few of the Cabecars who do not speak Bri-bri, and they usually 
use it in the presence of strangers. The Cabecars have no chief of their 
own, but are entirely under the rule of the Bri-bri chief, and have been, 
from time immemorial. Their subjugation is, in short, complete. At 
the same time they have the honor of religious supremacy, in so far as 
that the high priest, the ‘‘ Usekara,’’ whose office will be explained fur- 
ther on, belongs to their tribe. The ordinary priests, the ‘* 7sugurs,’’ 
who, like the ‘‘ Usekara,’’ are hereditary, come from a group of families 
on the Coen River, but belong to the Bri-bri tribe. 

About the beginning of this century there was a bitter war between the 
Bri-bris and the Tiribis. The youngest members of the war parties are 
now mostly dead, and the few remaining survivors are very old men. 
The last of the warriors proper, mature men at that time, died about 
1860, at an extremely advanced age. I have heard the traditions from 
both sides the question, and of course each party throws all the blame 
on the other. The Bri-bri story is that some people, a whole family, 
living on the extreme eastern portion of the Uren district, were found 
murdered, and no clue discovered to the perpetrators of the act. Not 
very long afterwards other murders occurred in an equally mysterious 
manner, which threw the whole country into a state of excitement. 
Afterwards a small party was attacked by some unknown Indians, a 
portion killed and some left to tell the tale. The tracks of the stran- 
gers were followed through the woods, always keeping to the east, 
until they were lost. Following this clue, the chief of the Bri-bris sent 
out a party of armed scouts, who climbed to the summit of the divi- 
ding ridge, overlooking the Tilorio. From here they discovered for 
the first time that they had neighbors ; seeing their houses and corn- 
fields in the distance. A large war party was fitted out; they passed 
the mountains, and without warning descended on the unsuspecting 
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enemy, killing large numbers. After this a desultory warfare was kept 
up; each party striving to take the other unawares, and to capture as 
many heads as possible. This went on until the Tiribi, reduced toa 
handful, sued for peace and submitted as a conquered people to the 
Bri-bris. Siuce then, the chief of the Bri-bris has always retained the 
right of final choice of chief of the Tiribis, after nomination of the can- 
didate by his own people. Beyond this, no actual control has ever been 
exercised. The Tiribi story does not differ from the above, except in 
the origin. It throws the blame of the first aggression on the Bri-bris. 
In some respects the Tiribis are superior to the Bri-bris. The children 
are more respectful to their parents; the women are more modest in dress 
and behavior, and the men are more industrious. This is their boast, and 
while they look down on the Bri-bris, the latter despise them as a con- 
quered people. Very little communication occurs between the two tribes, 
and I could learn of but two cases of intermarriage between them. 


I have already said the Tiribis and Cabecars are under the political rule 
of the Bri-bris. The form of government is extremely simple. One family 
holds the hereditary right of chieftainship, and up to 1873 the reigning 
chief had theoretically full powers of government. The succession is not 
in direct line, but on the death of the incumbent, the most eligible,mem- 
ber of the royal family is selected to fill the vacancy. Often a son is 
passed over in favor of a second cousin of the last chief. The present 
chief is first cousin of his predecessor, who was nephew of his predecessor, 
who was in turn a cousin to his. 

Formerly the chiefs held only a nominal control over their people. The 
principal advantages derived from the position were rather of a social 
than a political nature. The chief was conducted to the best hammock 
for a seat on entering a house. He was treated to their great luxury, cho- 
colate, when persons of less note were fain to be content with chicha. But 
in case of a quarrel the chief had to defend himself from the blows of the 
long, heavy fighting-stick like any ordinary mortal. Within the last 
decade or two, the traders, by throwing their influence on the side of the 
chief, have caused him to be treated with more respect, and endowed him 
with the attributes of a judge over his people, in all ordinary disputes. 
About 1870 or 1871, Santiago, the then chief, paid a visit to Cartago and 
San José ; was well treated, and received an appointment from the Gov- 
ernment, for the position which he already held, with the full approval of 
his tribe. It had been customary for the heir-apparent, the future suc- 
cessor, to hold a position as second, or subordinate chief, with little or 
no authority. One Lapiz was at that time second chief, and claimed 
that he was more entitled than the other to the chieftainship. Exagger- 
ated ideas of great mineral wealth in ‘‘ Talamanca’’ have been long held 
in Costa Rica and the Commandant of Moen, a little settlement on the 
Atlantic coast, used principally as a penal station, conspired with Lapiz 
against Santiago. This individual, named Marchena, advised Lapiz to 
assassinate his chief, and thereby place himself at the head of the tribe. 
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It seems that Marchena’s plan was to put a creature of his own over 
the Indians, so as to gain access to the supposed rich mines and thereby 
benefit himself. Instigated by a ‘‘ Christian,’’ the savage, nothing loth, 
conspired with his people, but Santiago learned of it and made efforts to 
arrest him. Learning of this, he fled to the mountain fastnesses of 
Bri-bri where, broken down by disease and hardships he died, leaving, 
Indian like, his revenge as a legacy to his adherents. Santiago, who was 
a drunkard and, when intoxicated, a tyrant, gradually enstranged his 
people from him, and his relatives, Birche and Willie, placed themselves 
at the head of the opposition. The occasion sought for was not long in 
being found, and one morning Santiago was shot in the woods by an am- 
bushed party, who at once took possession of the government, burnt their 
victim’s house, appropriated his eftects, including his three wives, and 
defied his friends. Birche, as the oldest of the two cousins and claimants 
to the chieftainship, took precedence and Willie became second chief. 
Mr. John H, Lyon, an American from Baltimore, who had lived in the 
country since 1858, had acted as secretary to Santiago, and only their re- 
spect for an upright man who had always treated them justly, coupled 
with the fact that he was not a ‘‘Spaniard,’’ prevented them from vent- 
ing their resentment on him, in common with the other friends of the 
murdered man. He remained at his house for some weeks despite the 
storm. But at last, thinking discretion the better part of valor, he left 
the country with his Indian family and remained absent some months. 
On his return he found matters settled after a fashion: the Birche party 
in power, but by no means secure against an outbreak from the friends 
of Santiago, who only wanted a leader. They urged Lyon to head them 
but his better couvcil prevailed, and they perforce accepted the situation. 
I visited the country first in March, 1873, accompanied by the Command- 
ante of Limon, Don Federico Fernandez. He then formally approved of 
Birche as chief, Willie as second, and re-appointed Lyon as Secretary. 
This was a great step in advance for Birche who now, for the first time, 
felt himself secure. The assassination of Santiago was practically ig- 
nored, but they were told ‘‘to be good and not do it again.” This was 
succeeded by an infinite number of petty quarrels between the two 
chiefs ; each disliking the other, and each wishing the other out of the 
way. By dint of constant interference on the part of the foreigners, they 
were prevented from coming into actual collision, although one attempt 
was made by the friends of Willie to kill Birche, Lyon, myself and my 
assistants at a blow by planting an ambush for us on one of our journeys, 
However, in December, 1873, business taking me to San José, I induced 
Birche to accompany me. On my advice, Don Vicente Herrera, the 
Minister of Interior, gave to Birche a formal commission as ‘‘ Jefe Polit- 
ico’’ of Talamanca, confirmed Willie as second chief, and appointed Mr. 
Lyon ‘‘ Secretary and Director of the tribes,’’ fixing suitable salaries for 
each. This was the first time that the tribe had formally submitted to 
the Costa Rican government, The action of Santiago was purely an in- 
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dividual affair, and looked on with great disfavor by the tribe. Matters 
went on very well for a few months under the new regime. But Birche, a 
man of little capacity, at the same tim? a coward and a tyrant, could not 
be content with his position. He began a system of ill treatment against 
which the people grumbled, but which they feared to resent. At first 
both Lyon and myself tried to qmet the complaints, believing that pun- 
ishment had been justly inflicted, and knowing that 
** No man e’er felt the halter draw 

With just opinion of the law, 

Or held with judgment orthodox 

His love of justice in the stocks.”’ 

But it soon became apparent that his majesty (they are always called 
king) was abusing his power. The Indians dared not quarrel with 
Birche, for fear of offending the government, but came to Lyon almost 
daily with complaints. At last we decided to effect a change. Birche 
went to Limon to draw his salary, and at the same time to complain of a 
purely personal quarrel with Willie, in which he had fared worst. I ar- 
rived there a few days later, having completed my exploration, and being 
on my way to the Capital. On being asked for information and advice by 
the Commandante, I told the story and urged his removal. This could 
only be done by the minister, but he was suspended until the decision of 
that officer could be obtained. In a few daysI saw Mr. Herrera, and 
after a conversation he decided to endorse the Commandante’s action. 
Birche was accordingly removed, Willie was given a nominal chieftain- 
ship, and Lyon instructed to assume all responsibilities. Thus in less 
than two years the people have, without knowing how it happened, been 
deprived of their hereditary chiefs, and a foreigner placed over them. 
Willie remains with the empty title of chief without even the power to 
issue an order or punish an offender, except when ordered by Lyon. This 
gentleman has their entire confidence and respect, and many of the In- 
dians begged to have even the title taken away permanently from the 
‘‘royal’’ family. I have been thus prolix on this branch of the subject, 
because I was an eye witness, a participator, in the latter part of the 
events [ relate. Trivial as they are, they may interest some, throwing 
light on the manner in which one tribe after another is subdue. 

A strange fatality seems to hang over these Isthmian Indians. Even 
when not brought into contact with the debasing influences of civilization, 
the tribes are visibly diminishing. Less than two centuries ago, the 
population of Talamanca, as Costa Rica calls her southeastern province, 
was counted by thousands, now barely 1200 souls can be found. The 
Shelaba tribe is extinct ; the Changinas are at the point of extermination, 
the Tiribis number but one hundred and three souls, and Lyon tells me 
that the Cabecars of the Coen have diminished fully one-half within the 
last seventeen years, while the decrease in the Bri-bris is hardly less 
rapid. 

During my travels in Talamanca I collected in each district an accurate 
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enumeration of the population. My process was to get together several 
of the most intelligent and well-informed men in the district ; cause them 
to compare notes and then to tie a series of knots in strings as they ale 
accustomed to do ; different kinds of knots distinguishing the sexes. Each 
house was counted separately, so that I obtained an exact census of the 
whole country with the following results. This cord census is now in the 
museum of the Smithsonian Institution, with many other articles, illus- 
trating the life and customs of the people. 
The population of each district is as follows : 


Total 

This covers all of the water-sheds of the Tilorio and Tiliri rivers ex- 
cept two small bands; the Changinas on the Changina branch of the 
Tilorio and a refugee remnant of the Cabecars on the extreme head of 
the Tiliri. Probably an additional hundred would cover all of these. 

On the North or Estrella river, and on the Chiripo, there are a few 
more Cabecars who have little communication with the headquarters of 
the tribe, but who are in the habit of going out to Limon or Matina for 
what little trade they require. These are probably in all, not more than 
200 or 300 in number. Nearly all speak Spanish and they are gradually 
approximating to civilized or semi-civilized ways. 

The cause of the rapid decrease in the population is their extreme in- 
dolence. With a country fitted to produce all the fruits of the tropics ; 
where maize grows luxuriantly, and where cattle and pigs increase with- 
out care or labor ; they are content to make plantains their staple, and 
almost their only food. Chicha the form in which most of their maize 
is used, is a beverage very slightly intoxicating, if drank in large quanti- 
ties, but the amount of nutriment derived from it is unimportant. Meat, 
whether of domestic or wild animals, is a rarity. and a luxury, and the 
bauana or plantain make up all deficiencies. The natural consequence 
of a bulky and comparatively innutritious diet is a low physical state. 
The system has little resisting power against disease, or healing power 
ever wounds. A slight attack of coast fever, which, with an ordinary 
strong man of our own race, would be comparatively harmless, is very 
apt to terminate fatally with these people. Indolent ulcers are so com- 
mon that perhaps a full fourth of not only adults, but even children 
have them, usually on the legs, originating in some slight scratch or 
bruise; and very few of the elderly persons are without their scars. 
These ulcers often last for years, and I have seen them as broad as the 
two hands opened side by side. Although the local diseases are few, the 
evtire absence of medical treatment, the ignorance of the first principles 
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of hygiene, and the universal negligence of the sick, on the part of the 
well, all contribute to shorten the average life-term of the people, so that 
very few old men or women are to be found, and the mortality is so great 
among the young that the deaths more than counterbalance the births. 
Unless some great change takes place, the whole of the tribes of Tala- 
manca will have disappeared within two or three generations more. The 
Tiribis, who like the others have strict rules about marriage, within cer- 
tain degrees of consanguinity, are now so reduced that several young 
men and women are to-day forced to remain unmarried for want of proper 
mates sufficiently removed in relationship. But at the beginniog of this 
century they were powerful enough to give battle to the Bri-bris. The 
Changinas and Shelabas have disappeared and the fate of the other tribes 
requires no prophet to foretell. 

Physically,the people of all the tribes bear a strong resemblance to each 
other. They are of short stature, broad shouldered, heavily built, full 
in the chest, with well-formed limbs, and well muscled throughout. Their 
color is similar to that of the North American Indians, or, if anything 
different, perhaps a little lighter. There seems to be but little, if any 
admixture of foreign blood among them. Their history would hardly 
lead us to expect it. They have lived very exclusively, and it has hardly 
been half a century since they have ceased to live in a state of open war 
with all intruders from the coast side. The Spanish occupation closed so 
disastrously over a century and a half ago, was of too short duration, and 
and the whites were too few, to make a permanent impression on a then 
populous country. 


‘ 
The following measurements taken from my servant, a full grown man, 


who is not more than an inch, if so much, under the average height, will 
give a fair idea of their build. He measures in height, 5 ft. 1} in., cir- 
cumference of chest, under the arms 35? inches; of hips 34 inches, of 
waist 33} inches, length from axilla to tips of the fingers, 244 inches ; lez, 
from the groin to the ground, 29 inches. Both sexes are marked by an 
almost perfect absence of hair from all parts of the person except the 
head ; where there is a dense growth of coarse, straight black hair. This 
the women plait with considerable taste. The men wear theirs cut mod- 
erately long and of an even length all round ; or a few retaining an older 
fashion, have it a little over a foot long, apparently its entire natural 
length, and either let it stream loosely over the shoulders, gather it into 
two plaits, or twist it into a roll, bound with a strip of mastate, and 
coiled at the back of the head in a round flat mass. 

The breasts of the women are not conical, as occurs with many, if not 
most of the Indian races; but are fully as globular as those of the 
European or African. Nor are they directed laterally. They are not 
generally large, though some marked exceptions occur to this rule. But 
they have one strongly marked peculiarity. The entire areolar area is 


developed into a globular protuberance, completely enveloping and 
hiding the nipple. The development of this part begins with, almost 
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before, that of the mammary gland proper, on the approach of puberty, 
and is more obvious then, than after the gland has acquired its full 
rotundity. After marriage, the areola gradually sinks, leaving the nipple 
standing out prominently in its centre. 


In treating of the manners and customs of these people, I shall include 
the three tribes of Tiribi, Bri-bri, and Cabecar as one, and shall only 
mention them separately where points of difference occur. First in the 
order comes the birth of the young savage. 

All the world, or rather all the ignorant world, and even a part of that 
which considers itself reasonably enlightened, entertains a belief in the 
influence on the child, of certain impressions made on the mother during 
pregnancy. Doubtless the general mental state of the mother has an in- 
fluence on her progeny. But the belief exists among these Indians, in 
its full force, that the sight of certain objects by the mother will influence 
her child physically. They go further. The mother is given to wearing 
certain charms to thatend. The eyesof the fish hawk give the future fisher 
the power to see his prey beneath the water ; the teeth of the tiger (also 
worn by both sexes for purely ornamental purposes), when used as an 
amulet makes the future hunter swift and strong in the chase; the hairs 
of a horse make him strong to carry loads, and a piece of cotton pushed 
inside of her girdle by a white man, is certain to make the child of a 
lighter complexion. 

When the time of parturition approaches, the father goes into the woods 
and builds a little shed, at a safe distance from the house. To this the 
woman retires as soon as she feels the labor pains coming on. Here, 
alone and unassisted, she brings forth her young. Difficult delivery is as 
rare as among the lower animals. As soon as the delivery is effected, the 
mother of the woman, if present, and in her absence, some other old 
woman approaches the mother and, with great circumspection to avoid 
the defilement of bu-ku-ru’, of which I shall speak further on, places within 
her reach a piece of wild cane, so split as to make a rude knife. The mother 
ties the umbilical cord and severs it with this knife. No other kind is 
permitted. She is also supplied in the ‘same manner with some tepid 
water in a folded plantain leaf, in which she washes the child. She then 
collects the after-birth, &c., and buries it, after which she goes to the 
nearest water and bathes herself. An awa, or medicine man then ap- 
pears on the scene. He causes the mother to theoretically wash herself 
again, by dipping her fingers into a calabash of water, which he forth- 
with drinks. He then lights a pipe of tobacco, blowing the smoke over 
her. He then purifies himself by washing his hands, after which, and 
not before, all are permitted to return to the house. The recovery of the 
mother is so prompt that it may be more properly said, she has nothing 
to recover from. I have seen a young mother, with her first child not 
yet a week old, attending to her ordinary duties as if nothing had hap- 
pened. 

The matter of names is very loose and arbitrary. It is almost impossi- 
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ble for a stranger to learn the true name of an Indian, directly from the 
person himself, although his friends may divulge it, and this is looked 
upon almost in the light of either a breach of confidence, or a practical 
joke. After long acquaintance, they may be prevailed upon, but even 
then are more apt to give a false name than to tell the truth, so great is 
their reluctance. One fellow, who was my servant for over three months, 
after always denying having a name, at last told me a pet name, or 
**nick-name’”’ that he had had asachild. It is customary for children 
to have provisional names, or to be called only ‘‘boy”’ or “ girl’’ as the 
case may be, until the whim of an acquaintance or some equally arbitrary 
circumstance fixes a title to them. Besides the native name, generally 
derived from some personal quaiity, or not seldom the name of some ani- 
mal or plant, almost all of the Indians possess a foreign name, by which 
they are known, and which they do not hesitate to communicate. Among 
themselves, when the name is unknown, a person is called by the name 
of the place where he lives. Mr. Lyon says all the women have names, 
as well as the men. But my experience with them is never to have heard 
them called by other titles than ‘‘girl,’’ ‘‘woman,”’ “wishy’’ (applied 
familiarly to young married women), or ‘‘so-and-so’s wife’’ or daugh- 
ter, except in the case of a few of the more civilized men, who have given 
Christian names to their families. 

Children are not generally weaned early. In case of the birth of a se- 
cond child, the first is weaned perforce. But it is nothing strange to see 
a child well able to walk, say even two years old, go to the breast as a 
matter of course, although sufficiently accustomed to more solid food. 

Small babies are carried on the back, astride the hips of the woman, 
and supported by a broad strip of bark or cotton cloth, passed around 
both, and secured in front by a dexterous tucking in of the ends. When 
they become larger, they are carried on one hip, supported by the arm ; 
or are placed on top of the load, if the mother is traveling. They sit 
perched on the bundle, with a foot dangling either over or behind each 
shoulder of the mother, and soon learn to hold on like monkeys. 

The training of the youth is left almost entirely to themselves. Among 
the Tiribi they are taught to respect and obey their parents, but in the 
other tribes they are more insolent and disrespectful to their parents than 
to other persons. I have seen a boy of ten years old absolutely refuse to 
obey some trifling command of his mother, and she seemed to have no 
power to enforce her order. The little girls learn early to accompany the 
older girls and women when they’go out to bring water. Their usual 
station, in the house, is at the side of the fire, where, as soon as they are 
large enough, they assist in fanning the fire, preparing plantains for the 
pot or watching the cooking. The boys will sometimes deign to hunt 
fire-wood, but they are more apt to be playing by the side of the river 
with mimic bow and arrow, learning to shoot fish under water. Their 
toys are mostly diminutive copies of the tools and weapons of more ad- 
vanced age. The machete of the man is represented by a good sized 
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knife, often the only article worn by the boy ; the long hunting and fish- 
ing bow is foreshadowed by one a yard long, perhaps made of a simple 
piece of wild cane; the blow gun, a tube longer than the person, is in 
constant use ; and I have seen some few actual toys such as a top made 
of a large round seed with a stick through it; and a rattle differing only 
in the degree of care in the making, from those used by the priests in 
their incantations. 

The arrival of puberty is the signal for marriage, at least on the part 
of the girls. The courtships, if such they can be called, are carried on 
principally at the chicha drinkings, and I am assured that very few young 
women retain their virginity until marriage. A plurality of wives is 
allowed at the option of the husband. Many have two, and some three 
women. When a young man wishes to marry, having arranged with the 
girl, he applies to the father. The consent is practically a foregone con- 
clusion ; but the details of the bargain must be arranged. In most cases, 
the groom goes to live at the house of his father-in-law, becomes, at least 
for a time, a member of the family, and contributes with his labor to the 
common support. Girls are thus available property to their families. 
But in case the man already has a wife ; is in short, settled in life, and 
has his own home, he may not want to change his residence. He then 
compounds with the family; giving a cow, a couple of pigs, or other 
equivalent for the woman, in place of his services. No form of cere- 
mony is required, and the marriage lasts as long as it suits the conve- 
nience of the parties. In case of infidelity on the part of the woman, or 
undue cruelty on the man’s part, they may separate. Sometimes, if the 
woman is unfaithful, the man whips her severely, and perhaps returns 
her to her family, or she, in a fit of resentment, leaves him. This may 
be for a year or so, or may be final; but during such separation either 
party is at liberty to make new connections, thereby remaining perma- 
nently apart. 

Probably there is no better place to mention kissing than in connection 
with courtships and marriages. This agreeable custom seems to be 
entirely unknown, I have never seen one person among them kiss an- 
other, not even a mother her child. 

There are certain limits within which parties may not marry. The 
tribes are divided into families, or something analogous to clans. Two 
persons of the same clan cannot marry. This is now a source of difficulty 
among the Tiribis. The tribe is so reduced that a number of marriage- 
able persons of both sexes are unable to find eligible mates. I could not 
ascertain exactly how the question is settled as to which clan a person 
belongs, whether he inherits from father or mother, but so far as I could 
gather, I think from the father. Cousins, even to a remote degree, are 
called brother and sister, and are most strictly prohibited from intermar- 
riage. The law, or custom, is. not an introduced one, but one handed 
down from remote times. The penalty for its violation was originally 
very severe ; nothing less than the burial alive of both parties. This 
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penalty was not only enforced against improper marriage, but even 
against illicit intercourse on the part of persons within the forbidden 
limits. Mr. Lyon related to me a case that occurred since he has been 
living in the country, where the power of the Chief Chirimo was insuffi- 
cient to protect a man who married his second or third cousin. Fortu- 
nately for the delinquents, they succeeded in making their escape, though 
with difficulty, being followed two or three days’ journey by the aven- 
gers. 

Infidelity is not rare, and the husband has the redress of whipping the 
woman and dismissing her if he desires, and of whipping her paramour 
if he is able. But so cautious are the people about the blood limit of in- 
termarriage, that a woman on giving birth to an illegitimate child, for 
fear that it will not know the family to which it belongs, will usually 
brave the punishment, and at once confess its paternity. 

As cousins are called brother and sister, so are not only the brothers 
and sisters, but even the cousins of a wife or husband all called indiscrim- 
inately brother and sister-in-law ; so that a person may on a sirgle mar- 
riage find that he has annexed fifty or a hundred of these interesting 
relations. 

On the deatlrof the head of the family, the next oldest brother, or in 
default of a brother, a cousin or uncle assumes his place, and is then 
called father by the children. This does not involve any especial mate- 
rial duties, such as the support of the family; but is rather a sort of 
honorary title; giving him, however, the ruling voice in any family 
council or discussion. 

On the death of an individual ; if a young person, a woman, or a per- 
son of but little consequence, the body is prepared as soon as possible in 
the manner described below, and carried to the forest; but if a person 
of more consideration, there are some preliminary ceremonies. These I 
had the opportunity of witnessing in the case of an old man who died on 
the Uren when I was present. He belonged to one of the distinguished 
families, an ancestor, perhaps his father, having been one of the leaders 
in the war with Tiribi, and he the heir to, and possessor of, one of the 


’? or insignia of rank. He died in the night, and next 


few gold ‘‘ eagles,’ 
morning, the body being in his hammock, covered with a piece of bark 
cloth ; all of the chicha, chocolate, and food that the poor people of the 
house could get together on short notice were prepared. A fire was 
lighted, amidst singing, by twirling a pointed stick in a socket on the 
face of another. This was the sacred fire, which was communicated to a 
small heap of wood placed on one side in the house. This could be used 
for no common purpose whatever. No ordinary fire could be lighted 
from it ; not even could one use a stick of it to light his pipe. It must 
burn continuously for nine days. In case of its accidentally going out 
before that time, it must be relighted in the same manner as at first ; and 
at the end of that time, only a priest could extinguish it, and he only with 
a calabash of chocolate, and during, or ai the end rather, of the suitable 
incantation, 
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The custom of burying or otherwise placing with the dead all of his 
valuables, evidently existed at one time with these people. The Tiribis, 
who bury their dead, did so, up to within the memory of persons still 
living, and all matters that could not be buried, like live stock, fruit trees, 
&c., were ruthlessly destroyed. A more practical method has grown up 
with the present generation, and they now divide the property of the de- 
funct among the heirs, with as much avidity as in more enlightened com- 
munities. Sodothe Bri-bris and Cabecars, but these compound with 
their consciences. Whether the Teribis have a similar custom, I am not 
prepared to say, not having seen a funeral, and having no information 
that I consider sufficiently trustworthy. 

The next step after lighting the fire, was for the master of ceremonies, 
appointed by mutual consent, to cause to be collected some small scrap- 
ings of a peculiar wood, called Palo Cacique by the Spaniards. It isa 
wood used only for walking sticks, and will be again referred to in that 
connection. He also obtained a large lump of cotton wool, some seeds of 
a species of pumpkin, and asmall root of sweet yucca. All the male friends 
of the deceased present, seated themselves on low benches in a double 
line, facing each other, with another bench between. A part of the cot- 
ton, spread out so as to make a balk about the size of a man’s hand, was 
placed in front of the principal person, who then began in a sing-song 
tone between a recitation and a chant, to relate the merits and deeds of 
their departed brother. As he proceeded, and mentioned for instance that 
he bad planted much corn, he laid carefully on the cotton a piece of shaving 
which he said was the ‘* planting stick’ used in that operation. Another 
laid aside of it a piece of pumpkin seed, which represented the corn. 
Another tak‘ng up the song, related how he had shot fish, and another 
shaving was the arrow. An impromptu string a couple of inches long, 
twisted out of the cotton, and stained red with the powder from some 
annatto seeds, was a rope with which he had led a cow, bought years be- 
fore in Terraba. This lasted for an hour, until every tool or weapon he 
had ever used was represented by a little pile of seeds and shavings on 


’ was not to be for- 


the cotton. But he was a great man and his ‘‘eagle’ 
gotten. A very rude imitation of it was cut out of the skin of the yucca 
root and placed on top of all his other property, and then the edges of the 
cotton were doubled over making all into a ball. This was placed on his 
breast, next his body, and he was thus armed and equipped with all he had 
used or owned in this world, ready fur use in the other; and his heirs 
none the poorer. 

The body was then enveloped in the piece of ‘‘ mastate’’ or bark cloth 
that he had used as a blanket, together with the hammock in which he 
swung. A quantity of ‘‘platanillo’’ leaves, a leaf not unlike that of the 
plantain, but only half the size and much tougher, were placed on the 
ground, two or three deep. The bundle was laid on this, the edges of the 
leaf envelope, doubled over, and dexterously tied by strips of bark string 
and the whole turned out a very respectable Egyptian mummy done in 
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green. By means of three strings, this was swung under a pole, ten feet 
long, raised on the shoulders of two men, who trotted off unconcernedly 
to the woods a mile or so distant. They were accompanied by two or 
three more, armed with machetes. 

A little boy whom I had for a servant for a few months, died on one of 
my journeys. We watched by him and did all in our power to save him, 
and were assisted by two of our men, one of whom was an ‘‘awa”’ or 
doctor. As soon as we saw that he was dying, and I had given up the 
last hope, the awa took charge. He motioned us all off. From that mo- 
ment the moribund becomes unclean and only the awa can touch him. 
As soon as we pronounced him dead, the doctor covered him up. Next 
morning, the death taking place about midnight, without ceremony he 
was bundled up in his blanket and the usual leaves, and carried off in the 
same manner to the bush. But he was of no consequence. Only a boy 
who was nobody and had done nothing. I mention this case to show the 
difference in treatment, according to the person. 

Next to a woman in her first pregnancy, the most du-ku-ru’ (unclean) 
thing is acorpse. An animal that passes near one after it is placed in its 
temporary resting-place, is defiled forever, and must be killed, as unfit for 
food. Accordingly, an unfrequented spot is selected, where tame pigs or 
cattle never go. Here a low bench is made of straight sticks, about the 
size of a coffin, raised a foot or two from the ground ; it is carefully fenced 
in ; the corpse is laid on it, and the whole is then covered with another 
horizontal layer, making a sort of box, carefully bound together with 
vines. Overall, a pile of branches and brush-wood is thrown so that 
buzzards and other carrion-eating animals cannot obtain access to the 
body. The body remains here about a year, to allow complete decompo- 
sition. 

In the meantime, the family, or next of kin, on whom devolves the re- 
sponsibility, proceeds to secure a sufficient number of animals, pigs, or 
beeves, according to the importance of the defunct. He also plants a 
corn-field, to supply the material for the chicha. About a year, more or 
less, after the death, one or more priests are engaged. Generally one is 
sought and he selects his assistants. For an ordinary person, one is suf- 
ficient ; while for a chief, or person of distinction half-a-dozen are hardly 
enough. The chief fixes the time when he will be ready. Another offi- 
cial, a steward, called Bi-ka’-kra is also engaged. This latter personage 
takes entire charge as commissary and master of ceremonies. Under his 
direction, the corn is ground for the chicha. The number of bunches of 
plantains that he orders, is obtained ; the animals are killed and cooked 
as he directs ; and the food and drink are served to whom, and in what 
quantities he designates. The host resigns all to him and becomes thence- 
forth merely a guest, until all is over. 

When the day approaches, a party goes to the place where the body 
was deposited. One person, set apart for similar unclean work, opens 
the package, cleans and re-arranges the bones and does them all up ina 
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g ; enveloped in a piece of cloth of native make, 
prepared by being painted in an allegorical manner. 

These cloths, about four feet long by two wide, are painted with a sed 
vegetable juice, in figures two to four inches long. The devices vary ac- 
cording to the cause of the death of the individual; whether it be from 
fever or other disease, old age, snake bite, wounds, &c. One of these 
cloths, in the Smithsonian museum, is painted for a person who is sup- 
posed to have died from snake bite. 

The bones, having been tied up in the new bundle, are carried, again 
under a pole, to the house where the feast is to be held, and are there 
placed on a little rack overhead, out of the way of persons passing under- 
neath. 

Everything being ready, the first installment of food cooked, the chi- 
cha brewed, and chocolate boiled, the feast begins. 


bundle about two feet long ; 


I had the rare good fortune, not only to witness the ceremony at the 
death of the persons mentioned above, but also to be present at the death 
feast of the chief Santiago. That is to say, I saw all that happened on 
the first and the last days; the intervening thirteen or fourteen being all 
alike ; a succession of eating, drinking, dancing; a disgusting scene of 
carousal and debauch that did not possess even the merit of variety. 

The feast was held in a large house, adjoining the residence of the 
chief Birche. The heuse is about seventy-five feet long and forty wide ; 
the ends being round, and the only light entering by the large doorway 
left open at one end. A little rack, made of wild cane was tied up to the 
sloping side of the house, about eight feet from the floor, and on this was 
laid the bundle containing the disjointed skeleton of the murdered chief. 
At a given signal, the principal singer or priest took his position ona low 
stool, flanked by the other priests and some volunteers. All were regaled 
with chocolate served in little gourds. The priest began a low chant and 
two men started twirling the stick to light the fire. As fast as one tired, 
another took his place until the sparks glowed in the pit bored in the 
lower stick. A yell from the priest announced this, and a piece of cotton 
wool was ignited from the burning dust ; with this the fire-wood, pre- 
viously prepared, was lighted and the fire placed under the remains. 
Here it was kept up until the end of the feast. After the lighting of the 
fire, singing and dancing began in earnest, interrupted occasionally by 
ating and drinking. 

The dances are very similar ; the principal differences visible to an ob- 
server are in the disposition of the dancers, whether in a circle or in one 
or two straight lines. In the latter case, the two lines are parallel, and 
the dancers face each other. The dancing is kept up to the ‘‘ music ”’ of 
small drums, carved out of a solid piece of wood, with a single head, 
made of the belly skin of the iguana; the other end is open. The drum 
is held under the left arm, and is beaten with the tips of the fingers of 
the right hand. The drummers, ranged in a line, sing a monotonous 
song, with a chorus ; the time being beaten on the drums. Sometimes a 
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dried armadillo skin is scraped with a large bean-like seed ; in the same 
manner as I have seen the negroes of the West Indies scrape a roughened 
calabash with a bone. The dancers clasp each other over the shoulder, 
around the waist, or hook arms; both sexes taking part in the dancing, 
but not in the singing or drumming, these being the especial province of 
the men. The steps are usually about three forward and to one side, and 
then the same number backward. When arranged in acircle, this carries 
them gradually around the musicians. When ina straight line, they keep 
on the same spot. The songs are a sort of recitative, sometimes im- 
promptu, sométimes of fixed words ; the chorus a sort of ‘‘ fol-de-ro),”’ a 
series of meaningless syllables. These songs for dancing must not, how- 
ever, be confounded with the sacred songs of the priests, of which I shall 
have occasion to make fuller mention in the proper place. 

The dances are kept up nearly all, and sometimes all night at the 
funeral feast ; the participants retiring from time to time and sleeping an 
hour or two when exhausted, and returning with renewed vigor to chi- 
cha drinking, eating, and dancing. It is particularly on these occasions, 
when the older people are too drunk, or too busy to keep strict watch, 
that the younger folks manage to evade their vigilance and - These 
eminently practical courtships almost invariably precede the asking of 
the father’s consent by the would-be bridegroom. 

After more than two weeks of this license and debauchery, during 
which three cows, about a dozen pigs, hundreds of bunches of plantains, 
several quintals of rice, and hundreds of gallons of chicha had been de- 
voured, the bi-ka-kru or steward announced that the commissary had 
given out and the riot must come to anend. I was notified according 
to previous agreement and went at the time appointed. As distinguished 
guests, our party of four were shown to the best hammocks, where 
we were seated, and in a few minutes served with cups of chocolate. Ina 
little while, all of the priests seated themselves on low benches, the leader 
in the middle. The lay chorus singers were ranged in a double line 
facing each other and below the priests. The fire was carefully carried 
from its place under the corpse and piled almost between the feet of the 
principal priest. All drank chocolate and the priests sounded their 
rattles. The leader began a low dirge-like song in the sacred jargon, 
which I was told described in detail the journey of the defunct to the other 
world. It told of the dangerous rivers he had to cross, where alligators 
lay in wait to devour him ; of the great serpents who disputed his path ; 
of the high hills he had to climb with weary steps ; of the fearful preci- 
pices he must scale; of the beautiful birds with sweet songs, compared 
with which even the flute-like silgwero was as-a crow; of the gorgeous 
butterflies that lightened up the path like flying flowers, and finally of 
his Safe arrival at the country of the great Si-bu, where he would have 
nothing to do but eat, drink, sleep, and enjoy himself. 


The song was divided into stanzas, and the priests all followed the lead 
of their chief, the words being a series of set phrases, but in a language 
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in part unintelligible to the uninitiated. At the end of each stanza was 
a chorus, where the priests, who during the stanza kept time with their 
rattles, now gave a peculiar twirl, and the lay singers joined in the chorus. 


As the song approached its end, the leader was furnished with a 
big gourd of steaming chocolate, holding about qa quart. As he finished, 
landing the dear departed safe beyond further troubles, he announced it 
with a most unearthly yell, in which all hands joined; he at the same 
time turning the chocolate over the tire, totally extinguishing it. The 
party at once arose and for a minute or two all was bustle and confusion 
of preparation. 

A person, whose office it is to handle the dead, endeavored to lower the 
bundle but it was a little out of his reach. Nobody else could touch it 
for fear of defiling himself. To lend a hand would have cost an Indian 
three days of purification. I drew my long knife, which all learn to carry 
in this country, as an actual necessity ; and with a couple of blows cut 
the fastenings and brought the little cane rack, bundle of bones and all, 
tumbling iuto the outstretched arms of the official, with much more haste 
than solemnity. Nobody seemed shocked, and being a foreigner, and 
withal a medicine man, who had made cures where their best doctors had 
failed, I was of course impregnable to bu-ku-ru’/. The aforesaid official 
now lashed the package to its stick, and two long slender strings of loose- 
ly twisted cotton were tied to the head of the package. 

Santiago had had three wives. One of them had re-married to his suc- 
cessor ; but there were two remaining in widowhood. A procession was 
formed. First came the priests with their rattles. Next the chorus 
singers with their drums. Next the corpse, borne by two men, and pre- 
ceded by the two widows, each holding the end of one of the cotton 
strings, leading the dead, as it were, to his final resting-place. Next 
ourselves, as the most distinguished persons present, and escorted by the 
two chiefs. Behind us came the older men, and following them the usual 
rag, tag, and bob-tail of young men, women, boys, and persons of no ac- 
count generally. Some of the boys however, true to boy nature, were 
as usual irrepressible, and instead of keeping decorously in place, skir- 
mished ahead, and on the flanks of the procession, mounting stumps, 
logs, or other commanding points to take in the general effect of the 
pageant. As the procession filed out of the house, some old chicha jars 
were carried out and ostentatiously broken; but I observed that nothing 
of real value was destroyed. As soon asthe line got fairly under way, the 
priests struck up another song which was kept up until the procession 
halted. 

Everybody had been on so long a debauch that it was decided to take 
a rest of three or four days before the party started off. But it was 
necessary that the bones should be removed from the house. A tempo- 
rary ranch had therefore been built a few hundred yards distant ; and to 
this the remains were carried and deposited until the bearers were in a 
fit condition to proceed. 
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The final disposal of the remains is a matter of great care. The whole 
of the tribe goes to the district of Bri-bri for this purpose. The recepta- 
cle is a square pit, about four feet deep and ten feet square. This is 
paved on the bottom with stones, and is roofed over from the weather, 
by a series of heavy hewn slabs of a very durable wood, open on the front 
and ends, and sloping to the ground at the back. Each family possesses 
one of these pits and here, after the funeral feast, the bundle of bones is 
carried and deposited. After the rest, the remains of Santiago were 
carried to the “royal’’ pit and deposited without further ceremony. 


The Cabecars, according to Mr. Lyon, have about the same ceremony, 
but their pits are mere holes, not paved, and covered by planks laid on 
the ground level. 

The Tiribis have a death feast, but it differs in some respects from the 
others. The body is buried immediately after death, but no longer with 
the property of the deceased, and, of course, the defunct is not present at 
his final feast, as with the Bri-bris. ; 

Mr. Lyon, to whom I owe much of the information in the present 
memoir, has described to me one circumstance, in connec'ion with these 
death feasts, that I have not witnessed. The warriors among the Bri- 
bris, who fought in the war with the Tiribis were honored with a little 
different ceremonial. hey are now all gone, and the ceremony is ex- 
tinct. At the death feast, a person entered, clad in a long gown, wig, 
and mask. The gown and wig were made of mastate, or bark cloth, 
covered with ‘‘ old man’s beard ’’ moss, sewed all over it, making a shaggy 
and nearly shapeless mass. The mask was made of half a ‘‘ tree calabash,’’ 
properly fixed up with a wax nose, &c. A copy of this entire dress was 
made for me by an old Indian, and is now in the Smithsonian museum, 
The person thus accoutred, took part in the dance, made free with the 
women and scared the children without let or hindrance. Mothers with 
young children took them to him and placed them for a moment on his 
shoulder, ‘‘to prevent the evil spirit from doing them harm.’’ Neither 
Lyon nor the Indians could give me a very clear account of what spirit, 
whether good or evil, this represented. But the people seemed to regard 
him as rather of the malevolent sort; to be classed under the general 
head of ‘‘ Bi’? or Devil. Doubtless this, at one time had a distinct mean- 
ing, now lost. 

No strictly religious belief can be said to exist among these Indians, in 
the sense that it is usually understood among us. They have, however, 
a series of ideas or beliefs which affect their daily lives and are never lost 
sight of. In connection with the funeral feast, described above, I have 
referred to their idea of a future state. 


During the year that the body lies in the woods, the disembodied spirit 
prowls around, living on wild fruits, of which the wild cacao is the only 
one of which I know the name, although others were also pointed out to 
me. At the end of that time, when the funeral fire is kindled, the spirit 
is thus attracted to the feast, whence it departs on its final journey. 
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When I asked an Indian where it went, he responded, to the country of 
Si-bu’, and in reply to the question; where is that? he pointed un- 
hesitatingly to the zenith. Oa inquiring where the road was, he told me it 
was invisible to the eyes of the living, but that the spirit (wig’bru) could 
see it. 


In the other world there are no troubles, no cares. There is plenty to 
eat and to drink, of those things that the Indian loves most here. Plan- 
tains and corn are never wanting ; meat and chicha are always to be had ; 
and chocolate, the luxury, par excellence of the Costa Rican Indian never 
runs cut, or becomes scarce as, alas too often, it does in Talamanca. He 
needs all his arms and implements, but it does not seem that he will be 
obliged to work. These little discrepancies, the wisest 7'’su-gur does not 
attempt to explain. After death, the soul remains wandering about near 
the corpse until the burial feast. Then, by means of the songs of the 
Tsu-gurs or priests, it makes its jouiney to the ‘‘ promised land.”’ 

Their superstitions are however, somewhat more definite and tangible 
since they affect their every day actions. There are two classes of un- 
cleanness, nya and bu-ku-ru’. Anything that is essentially filthy, or that 


’ anything unclean in 


was connected with the death of a person is “ nya,’ 
the Hebraic or Hindu sense is bu-ku-ru’. Bat bu-ku-ru’ is even more 
powerful than it is supposed to be by the Orientals. It suffices not only 
to make one sick, but even kills. Ina party where du-ku-rw’ is excited, 
it does not affect all alike, but only attacks the weakest. Bu-ku-ru’ 
emanates in a variety of ways ; arms, utensils, even houses become affected 
by it after long disuse and before they can be used again must be puri- 
fied. In the case of portable objects left undisturbed for a Jong time, the 
custom is to beat them with a stick before touching them. I have seen a 
woman take a long walking stick and beat a basket hanging from the 
roof of a house by acord. On asking what that was for, I was told that 
the basket contained her treasures, that she would probably want to take 
something out the next day and that she was driving off the du-ku-ru’, 
A house long unused must be swept and then the person who is purifying 
it must take a stick and beat not only the movable objects, but the 
beds, posts, and in short, every accessible part of theinterior. The next 
day it is fit for occupation. A place not visited for a long time or reached 
for the first time, is bu-ku-ru’. On our return from the ascent of Pico 
Blanco, nearly all the party suffered from little calenturas, the result of 
extraordinary exposure to wet and cold andof want of food. The Indians 
said that the peak was especially bu-ku-ru’, since nobody had ever been 
on it before. Even we foreigners were sick from it, and had any of them 
gone tothe summit, they would have surely died. On one occasion, while 
buying some implements, I pulled down off a rack, two or three ‘ blow 
guns ’’ that, from the dust on them, must have lain there undisturbed for 
weeks, perhaps months. As I reached out my hand, I heared the warn- 
ing cry of ‘‘du-ku-ru’”’ from all around ; laughingly disregarding it, and 
telling them that du-ku-ru’ couldn’t hurt us, I began examining them. 
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Some of the people looked very serious and shaking their heads, said I 
would see before long, that somebody would pay for it. Two or three 
weeks after, a fine little Indian boy whom I had with me as a servant, 
poisoned himself by eating excessively of a kind of wild almond called 
variously the‘ bri-bri,’”’ or ‘*eboe’’ nut. There was not an Indian in that 
party but who firmly believed that it was the bu-ku-rwu’ of the blow-guns 
that killed him. From all the foregoing, it would seem that bu-ku ru’ is 
a sort of evil spirit that takes possession of the objects, and resents being 
disturbed; but I have never been able to learn from the Indians that they 
consider itso. They seem to think of it as a property the object acquires. 
But the worst du-ku-ru’ of all, is that of a young woman in her first 
pregnancy. She infects the whole neighborhood. Persons going from the 
house where she lives, carry the infection with them to a distance, and all 
the deaths or other serious misfortunes in the vicinity are laid to her charge. 
In the old times, when the savage laws and customs were in full force, it 
was not an uncommon thing for the husband of such a woman to be 
obliged to pay damages for casualties thus caused by his unfortunate wife. 
Nya (literally filth) is a much less serious affair. As soon as the woman 
is delivered of her child, she ceases to be bu-ku-ru’, but becomes nya and 
has to be purified in the manner already described. All the objects that 
have been in contact with a person just dead, are nya and must be either 
thrown away, destroyed, or purified by a ‘doctor.’ He can handle them, 
but must purify himself afterwards. The persons who assist in prepar- 
ing the corpse, who carry it to the temporary resting-place, or who even 
accidentally touch it or the unclean things, are all nya and must be 
purified. 

Purification from this latter uncleanness is a simple matter. The per- 
son washes his hands ina calabash of warm water, the “doctor’’ blowsa 
few whiffs of tobacco-smoke over him, and the thing is done. But the 
former is much more serious. For three days the patient eats no salt in 
his food, drinks no chocolate, uses no tobacco, and if a married man, 
sleeps apart from his wife. At the expiration of that time, the warm 
water and tobacco smoke are called into requisition and the cleansing is 
complete. 

Of Gods, deities, spirits, or devils, there are as follows; the “‘ great 
spirit ’’ or principal superhuman being is called Si-bu’ by the Bri-bris and 
by the Cabecars ; by the Tiribis he is called Zi-bo’, by the Terrabas Zi-bo’ 
and by the Borucas, Si/-bivh. A good spirit, from whom nothing is to be 
feared, he receives a sort of passive respect, but no adoration or worship. 
He is rather looked on as the chief of the good country, of the future 
state, but as not troubling himself much about mundane matters. It 
will be seen, therefore, that in their theology, the entire family of tribes is 
essentially monotheistic, although they have taken the first insensible 
step towards a plurality of gods, in the manner so admirably indicated 
by Max Miiller, in his ‘‘Chips from aGerman Workshop.’’ They believe 
in but one God, and assert his unity with an emphasis worthy of Moslems 
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and yet their priests give him twenty names, in their songs. These 
names, so far as I couid ascertain, all refer to his qualities. One Bri-bri, 
whom I had with me as a servant for over half a year, and from whom I ob- 
tained much valuable information, particularly in regard to the language, 
said to me, ‘‘ Why do you foreigners ask us how many Gods there are? 
There is only one, and that is Si-bu’.’’ 

The Devil, or devils, are minor personages, who receive no worship of 
any kind. They are called, Bi, by the Bri-bris and Cabecars, Aw in 
Tiribi, AuwA in Terraba, and Ka-gro’ in Boruca. The devil is generally 
malevolent, but does not seem to be specially feared. Bi among the Bri- 
bris is a term also used for a variety of lesser devils, or evil spirits who 
have special missions, like making people sick, &c. Some of these in- 
habit the less frequented parts of the forests and mountains, and are 
very jealous of their domains. People entering an unfrequented region, 
make as little noise as possible. If they make the local Bi angry with 
their noise, he will revenge himself by a shower or by causing somebody 
to fall and hurt himself, or to be bitten by a snake, &c. A person who 
has once been in these places can return with less risk, but all new-comers 
must keep at least a comparative silence. Anotherclass of beings inhabit 
the rocks on the summits of certain mountain peaks. They live inside 
the rocks, not among them, consequently their habitations are undis- 
tinguishable to mortal eyes, They seem to have the same habits as 
ordinary humans. One of these peaks, a mile or two across a canon, in 
front of a place called Sar-we, is thus inhabited according to the accounts 
of the people of Sar-we. They told me of hearing singing, the beating 
of drums, &c., coming from that direction. The configuration of the 
hills is such that a glance showed me, that a drum beaten at certain of 
the houses ia the cafion of Uren, would echo back from this hill to Sar-we 
and thus account for the sounds. These people of the U-jwms, as the 
naked peaks are called, are said to be the owners of the tapirs which 
roam through these solitudes. They are very jealous of their domains 
and cause, by some occult means, the death of any one who dares ap- 
proach their homes. I could not induce an Indian to accompany us to 
the summit of Pico Blanco, partly on account of bu-ku-ru’, and perhaps 
more still for fear of the people of the U-jum or peak. In addition to 
these beliefs, they also believe in the efficacy of incantation by their Awas 
or doctors, of whom more immediately ; and further in certain ceremo- 
nies or observances of their own. I have seen a woman carefully collect 
a bunch of some weed and taking it to the river wash her face, neck, 
breast, and arms with it. This was to bring good luck to the men who 
were at the time at work turning a stream to dry its bed, for the purpose 
of catching fish. She had her reward ; hundreds of fish of 2 to 4 pounds 
weight were captured, and of a quality as fine as shad. 

There is a peculiar wood, of which I shall have occasion to speak 
further on, used only for walking sticks for the chiefs and more eminent 
persons. The growing tree is unknown and it is only obtained by the 
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accidental discovery at rare intervals, of a half-rotten trunk in the woods. 
It is prized principally for its color, which is between that of old mabog- 
any and rosewood, and which is probably in part due to seasoning, or to 
some change in the heart, consequent on the decomposition of the sur- 
face. When an Indian finds one of these sticks, he marks the spot, but 
dares not take possession immediately. He must purify himself by a 
three days fast before he can begin work on it. It is believed that these 
sticks are under the protection of a poisonous snake, and if the person 
has not properly prepared himself, the guardian will revenge the outrage 
by biting him. 

The privileged classes, apart from the chiefs, are three. Two of these 
are hereditary. The U-se’.ka-ra is a sort of high priest, and is of nearly 
as great importance in the eyes of the people as the chief. In fact, the 
time was, and not very long ago either, when the chiefs themselves made 
journeys to visit him as suppliants. The present incumbent is a youth 
of perhaps twenty-five years of age, and is not yet full fledged. His pre- 
decessor, his father, died recently, and, until after the funeral feast, he 
cannot enter fully into the exercise of his functions. The family lives far 
back in the hills of Cabecar, and, although a member of that despised 
tribe, has from time immemorial held undisputed sway over both it and 
the Bri-bris. 

The former U-se’-ka-ra was very arrogant, and would hold no commu- 
nication with foreigners. He claimed supernatural powers, and held fre- 
quent interviews with spirits. On these occasions he went alone to a cave, 
several miles from his house, and spent days together there. On his 
return he would not converse even with his own family. Nobody but his 
familiar, now a very old man, was allowed to serve him, or even to speak 
to him for a certain number of days after his return from one of these 
mysterious journeys. He rarely traveled about, or visited his neighbors. 
He lived by levying contributions on the people, or by voluntary presents. 
His only beverage was chocolate, and the cacao was contributed as 
voluntary gifts from people far and near. If he entered a house, and 
offered to buy, or expressed even admiration for anything, whether a 
chicken, a pig, or any other object, it was at once presented to him. It 
was considered as good as forfeited. If not presented, it would be sure 
to die anyhow, and his ill-will would be gained besides. In case of any 
public calamity, like an epidemic disease, or a scarcity of food from 
drought, the chief only must visit him, and beg his intercessions with the 
spirits. He would pay no attention to private appeals. In case he felt 
inclined to be gracious, he would retire to his cave, and in due time after 
order a fast. The young man who now holds the position, is one of 
the finest looking men in the country. He is tall and well formed, his 
good-natured looking face bears an expression of seriousness hardly in 
keeping with his youth ; and his whole bearing is grave and impressive. 
I was forcibly struck by his manner, being so strongly in contrast with 
the light-hearted, talkative character of most of the people. When in 
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Cabecar he visited us twice, and on neither occasion did he speak, except 
when spoken to, unless it was to make some remark, in very few words, 
and in a low tone of voice, to some of his attendants. His dress consisted 
of a white shirt, not over clean, a woven cotton breech-cloth, a bright-red 
handkerchief, tied in a roll around his head, aad a magnificent necklace 
of four strands of large tiger’s teeth. He sold me two of the strings for 
half-a-dollar, and I presented him with some trifles, among which was the 
rather suggestive article, a bar of soap. He accepted them without any 
acknowledgment. But then they don’t know how t6 say, ‘‘thavk 
you.”’ 

Next in importance are the 7su’-gurs. These are the ordinary priests, 
and their duties are confined to officiating at the feast for the dead. Like 
the preceding, they are hereditary ; only members of one or two families 
can become priests, and these seem to have all descended from a common 
ancestor. I have already described the performances of the 7'su’/-gur at the 
death-feast of Santiago, and there is nothing to add in that coanection. 
Other feasts only differ in the less degree of profusion and the shorter 
time they occupy. But there is one circumstance of which I have said 
little, and that has always seemed to me mysterious. Unfortunately, from 
no want of effort on my part, I was not successful in investigating this 
more thoroughly. The songs of these priests are in a language, dialect, 
or jargon, whichever it may be called, in great part unintelligible to the 
uninitiated. Some words used are in the vernacular, but many of the 
nouns are peculiar. Si-bu, or God, has at least twenty names ; many na- 
tural objects have names peculiar to the priests, and the difference is so 
great that not only I, with my imperfect knowledge of the language, but 
Mr. Lyon, who speaks it as well as an Indian, could not understand even 
the purport of the songs. These songs are taught by rote to the young 
candidates to the priesthood, and are always rehearsed by the priests 
apart, before being sung. I made several efforts to obtain a vocabulary, but 
in each case was defeated, rather by the want of understanding on the part 
of the priest, than from any unwillingness to impart what they knew. At 
last I made an agreement with the most intelligent and best informed of 
them. He was to visit me at a certain time and answer all my questions 
—for a consideration. But a severe attack of rheumatism prevented his 
coming and lost me the last chance. I bave no theory to offer as to the 
Origin of this singular fact. But two explanations however, seem pos- 
sible. Either the whole thing is an invention, which I think hardly proba- 
ble, or the system is an exotic, and the songs are in the original language 
of the missionary who introduced it. I can hardly express my regret at 
failing to obtain some clue to so interesting a problem. 

Finally come the Avwas, sorcerers, or doctors. This is an open profes- 
sion, and since it requires but little preparation, gives certain privileges 
an‘ standing, and brings occasional emoluments, it is pretty numerously 
filled. The fellows are an arrant set of quacks, and I do not believe there 
is a single one whoacts in good faith. Nevertheless, the people as a rule 
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believe in them. Some of the more intelligent or more civilized of the 
Indians, those who have been most in contact with foreigners, take for- 
eign medicines when sick, but they are the exceptions. Their method of 
purifying an unclean person has already been described under the heads 
of child-birth and uncleanness. They also claim to bring or drive away 
rain. To dothis, the doctor must have a pipe full of tobacco, or a cigar. 
He goes into the open air, smokes, blows the smoke in certain directions, 
calling out in an imperative tone of voice, ‘Rain, go to—’’ whatever 
place he may see fit to designate. Once when prisoners between two 
swollen rivers, forced to wait for them to fall low enough for us to ford ; 
one of our few means of amusement was to give one of these fellows, in 
our suite, a pipe full of tobacco, and set him to clearing up the weather. 
He would go outside of our little hut, and between the puffs of smoke 
would call out, ‘‘ Rain, go to Panama,’’ ‘go to Chiriqui,’’ ‘‘ go to Car- 
tago,’’ in short, to every remote place of which he happened to know the 
name. It took him ten days before his efforts were crowned with success, 
and when ultimately the blue patches did begin to appear in the sky, he 
had the effrontery to calmly claim it as his doing! They also claim to 
‘*blow’’ a proposed route of travel, so as to drive away snakes and bring 
good luck on the route. In this case, the modus operandi is practically 
the same as for the weather. But their master efforts are when charming 
away sickness. To see the process, two of my companions feigned sick- 
ness and called in the services of one the doctors. He caused each one 
to procure a live chicken. Catching the animal by the neck and heels he 
made passes all over the body of the patient, in every direction. Any 
small animal will answer. Sloths, opossums, even young alligators are 
used, and are said to be equally efficacious. 

After some minutes of this manipulation, he lighted a pipe and blew 
tobacco-smoke at them. Having given them numerous injunctions about 
diet, such as forbidding the use of coffee, tobacco, pepper, and salt for a 
day or two, he went outside the house, and spent half the night seated 
under an orange tree, singing a doleful ditty, enlivened at irregular 
periods by unearthly howls and groans. His fee for all this was, in addi- 
tion to the two fowls, used in the ceremony, and which was all he would 
have received from an Indian, sixty cents from one and forty from the 
other; the fees being graduated by the gravity of the supposed infirmi- 
ties. These doctors claim that their powers are based on the magic 
merits of certain charms they carry about with them. These charms are 
supposed to be calculi, extracted from the viscera of animals. Our friend, 
who tried to change the weather, possessed three of these. One pur- 
ported to be from the liver of a sloth, another from the bladder of some other 
animal, &c. I examined them with a glass, and am convinced that they 
were mere fragments of little calcareous veins, common in the metamor- 
phic rocks of the country, and which had been ground smooth by friction. 
My little knowledge of medicine, and a moderately well-supplied medi- 
cine-case, enabled me to make numerous cures, and of course I soon 
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acquired the title of Awa. When asked by my brother professionals to 
exhibit my charms, I always gravely produced my little pocket compass, 
which, by its mysterious movements, never failed to impress them. I 
never could persuade the boldest to touch it. 

Three kinds of fasts are observed. The first is only when ordered by 
the U-se'-ka ra on great public occasions. This is general and simulta- 
neous overall the country. Sufficient food is prepared beforehand to last 
for three days, the usual time fixed. During those three days, no fires 
are lighted; the food is served and eaten in silence ; no unnecessary 
conversation is allowed ; the people stay strictly inside their houses, or if 
they go out during day time, they carefully cover themselves from the 
light of the sun, believing that'exposure to the sun’s rays would “turn 
them black ’’; no salt or other condiment is usedin the food ; no chocolate 
is drunk, and even tobacco is forbidden. The second kind is similar, 
though less rigid than the first, and is voluntary; the same restrictions 
are observed with reference to fires and food, but the people may talk 
and go out, avoiding, however, carefully all chance of contact with 
bu-ku-ru’. The third is still more limited, and is the individual fast 
already referred to for cleansing from bu-ku-rw’. 

The feasts are of two classes; the death feast already described, and 
re-unions for labor. In the latter case ; when a person wants to do an 
extraordinary piece of work, like clearing a piece of forest for a planta- 
tion, he provides a suitable quantity of food, and especially of chicha. 
On the day appointed his neighbors unite early at his house, or at the 
spot designated, and work industriously until about noon. All then re- 
pair to the house, and, after a good round of chicha drinking, food is 
served, followed by more chicha. After a while dancing begins, and is 
kept: up as long as the chicha holds out. Sometimes the work is con- 
tinued for two or three days, but always ends early in the day, the after- 
noon and evening being devoted to eating and especially to drinking. 

No labor can be accomplished without liberal allowances of chicha, and 
the man who is the most profuse in this respect is the best fellow. A 
man will sometimes undertake tou make his own clearing, unassisted, but 
it is very slow work, and drags on at the rate of two or three hours’ work 
a day, with many days of rest. The trees once cut down, the man will 
burn off the brush, assisted by his sons, or sons-in-law, if he has any, and 
then plants his crop ; usually corn for making more chicha. After that 
it has to take care of itself. He goes out occasionally to hunt, fish, or some- 
times to bring a bunch of plantains. When the corn is nearly ripe, the 
boys have to watch it to scare off the parrots and pigs. If there are no 
boys in the family, then all hands usually go and occupy a little shed in, 
or on the edge of the cornfield. They feast on the green and ripening 
corn until it is too hard to boil, and then collect what has been left to 
ripen. 

The labor of the women is to bring plantains and water, and to cook 
and wash. They are never required to do work in the plantation, unless 
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it be perhaps, to help gather and to help carry home the corn. All the 
sewing is done by the men, even of the little shirts or jackets worn by 
the women. In carrying loads, the women rival the men in power and 
endurance. It is nothing uncommon to see a woman, with a big load on 
her back, and her year old baby seated on top, with his little legs dang- 
ling over the front edge of the load. The little monkeys ride securely 
there through the bush and dodge the overhanging vines and branches as 
expertly as could be done by an old horseman. When working for each 
other the people use their own machetes and axes, as a matter of course ; 
but when hired by a foreigner, they invariably expect to be furnished with 
tools by their employer. 

Domestic industry is at the very lowest ebb. Manufactures can hardly 
be said to exist. The only articles made, beyond furniture, arms &c., are 
hammocks, net bags, cotton cloth, and pottery. All of these are coarse 
and inferior in quality. None of the skill exhibited by the Guatemalan 
Indians exists here. The hammocks are made of a coarse twine, derived 
from the leaves of a species of agave, and are loosely woven in a frame: 
with a needle. They are hardly long enough for an ordinary person to 
lie at length in them with comfort, and are used more for seats than for 
sleeping. They are swung between the posts of the house, near the door, 
and at a height of from a foot to a foot and a half from the floor. Every- 
thing is carried in net bags. They are made with a needle of bone and 
“meshed ’’ like our fish nets. Some of them are very fine and they are 
of all sizes, from three inches to two feet deep. They are suspended by 
a string made of the same material, usually an inch wide and woven 
openly, in the same manner as the hammocks. The material of the finer 
and ordinary bags is the fibre of a species of aloe, or agave, much finer 
than that used for hammocks, and naturally nearly white. It is usually 
dyed of various colors to suit the fancy of the maker. The colors are 
obtained from several of the native plants and are very durable. A 
coarser kind is made of the same fibre asthe hammocks. These are made 
with larger meshes, and are used to carry plantains, corn &c., from the 
field to the house. 

The people of Tiribi procure all their bags from the Bri-bris, and I 
believe, their hammocks also. The Valientes, living beyond the Tiribis, 
in the adjoining parts of the District of Chiriqui, make similar bags, but 
much finer and mvre elaborately wrought. The colors inthe Bri-bri nets 
are always arranged in simple bands, while the patterns of the Valiente 
nets are often complicated and exhibit considerable taste. 

Belts, breech-cloths, cloths for wrapping the bones of the dead, and 
women’s petticoats are woven of cotton. The cotton is raised with no 
care beyond planting a few seeds and allowing the plants to take care of 
themselves. They grow to the height of ten or twelve feet. and almost 
every house has a few in its vicinity. The yellow flowers, buds, and open 
bolls are seen all the year round, together on every tree. The women 
collect the ripe cotton, pick it from the seeds with their fingers and spin 
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it. The loom is a simple frame of four sticks, the two upright ones are 
planted in the ground ; the other two rudely tied to these. The warp is 
wrapped around the two horizontal bars and a simple contrivance of 
threads is arranged to open and reverse it. The thread for the woof 
wound on slender sticks is then passed through in the usual manner and 
driven tight by blows of a smooth stick. The process is exceedingly slow 
and tedious and I have never seen it performed except by the men. The 
belts are usually two to three inches wide and four or five feet long. 
Breech-cloths are about four feet long and a litle more then a foot wide. 
The cloths for the dead and the women’s petticoats are wider and a trifle 
longer. Except the cloths for the dead, which are woven white and after- 
wards painted, most of this cotton work is ornamented with colors. Be- 
sides native vegetable dyes, the people of Bri-bri buy cotton dyed a dirty 
purple with the blood of the murex. This is procured from the people of 
Terraba on the Pacific. They also now occasionally buy colored threads 
of foreign production, especially a rich bluish purple, of which they are 
particularly fond. All of this weaving is with very coarse thread, nearly 
as thick as the finer twines used by shopkeepers in the United States for 
tying sma!l packages. The cloth is consequently coarse in texture and 
rough in appearance, but closely woven and soft to the feel. It makes 
excellent towels, though rather heavy for that purpose. The largest 
piece of work of this kind I ever saw, was a blanket large enough to cover 
a good sized double bed. It was in possession of an old woman who 
wanted to sell it to me for a cow, and refused ten dollars cash. 


The pottery now made is the coarsest and poorest I have ever seen. 
None of the finely made and elaborately ornamented vessels found in the 
huacas or graves are made at present. The use, for half a century or 
more, of foreign cast-iron pots and kettles has restricted this industry, 
and possibly helped to injure the character of the work. But two or 
three vessels taken by me from Tiribi graves, certainly not less than fifcy 
or sixty years old, are in no respect superior to those made at the present 
day. Native earthenware is now only used for receptacles for chicha. The 
jars are large--say from ten to twenty gallons capacity. The form is very 
simple, the workmanship is rough, the clay is coarse and badly mixed, 
the burning is almost always imperfect, and they are always without the 
slightest attempt at ornament. The jars are moulded by hand, the clay 
being added spirally, and moulded by the fingers and trimmed with a 
smooth stick, in exactly the same manner as I have seen done by the 
negro women in Santo Domingo. After a certain amount of drying, they 
are burnt in the open air, in a fire of sticks heaped over them. Each jar 
is burnt separately. 


Although not given to unnecessary exertion, these people travel occa- 
sionally from house to house, and even make journeys to Terraba and 
Limon. The laziest will gladly walk for two days toadance. They also 
occasionally go off into the less freqvented regious to collect sarsaparilla, 
with which to buy whatever of foreign manufacture they may want, like 
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axes, machetes, cotton cloth, &c. They never travel alone; always two 
or more going in company. This is a very prudent measure, since acci- 
dents are liable to happen, like snake-bites, or a bad fall, and a person 
alone and disabled in these wilds, would be more than apt to die before 
he would be discovered. The preparations for a trip into the forest are 
simple, but require time. If there are no plantains to be found in the 
neighborhood to which they are going, a large supply is collected. They 
are skinned, boiled, and dried hard in the smoke of a slow fire. This is to 
diminish the weight. A sufficient supply of corn is ground and made 
into a paste, either with or without the admixture of ripe plantain, for 
chicha. This is done up in bundles of about a gallon and a half in bulk, 
carefully wrapped in large leaves and tied with strips, torn from the foot- 
stalk of the plantain leaf. At last, all being ready, every person loaded 
with all he or she can carry, they start out, the loads done up in as com- 
pact a bulk as possible and carried on the back, suspended from the fore- 
head by a strip of mastate, or bark cloth. Each person also carries in the 
hand a staff, four or five feet long, made of some tough wood. For ordi- 
nary purposes, the entire trunk of certain slender palm trees is used. 
This makes a stick about as thick as an ordinary civilized walking stick, 
but very strong, and sufficiently elastic to yield a little without breaking. 
The chiefs and a few other persons of consequence, like the priests, usually 
carry a stick of the red wood described above. This is neither so strong 
nor so light as the palm stick, but it is a privilege of rank, and is pre- 
ferred in consequence. If the party is going ona trading trip-—while the 
stronger members carry the load of sarsaparilla or rubber, still there are 
always some, either women or boys, who carry the inevitable bundles of 
chicha paste. Even when going from one house to another visiting, or to 
a dance, the chicha is not forgotten, unless the distance is sv short that 
they are not liable to become thirsty on the road. On arriving at a house, 
the party enters without a word, and each person seats himself where 
most convenient, but as near the door as possible. The owner of the 
house, or in his absence, his wife or the next most responsible person 
approaches the new arrivals and salutes with, ‘‘ You have come;”’ ‘‘I 
have come;”’ ‘‘ Are you well?” ‘I am well, how are you?” *‘lam well.” If 
a particular friend, or a person of consequence, he is invited to seat him- 
self in a hammock. The people of less importance are allowed to take 
care of themselves. In a few minutes the women of the house approach 
with calabashes or vessels made of folded leaves full of chicha. If choco- 
late is to be had, it is prepared at once, and offered in place of chicha. 
This is a delicate attention, only shown to friends or persons of considera- 
tion. Common folks must be content with chicha. Whether chocolate or 
chica, it is served at least three times, at very short intervals, and at last, 
when you cannot swallow any more, the polite thing is to say to the per- 
son offering 11, ‘drink it yourself,’’ an advice usually followed, and which 
stops the supply. If the people are particularly inclined to be hospitable, 
and are fortunate enough to be well supplied, it is not uncommon for the 
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visitor to be overwhelmed with little presents of food. I bave been pre- 
sented within half an hour, in one house, with five calabashes of choco- 
late, at least half-a-dozen quarts of chicha, a dozen or more ears of green 
corn, and a dozen ripe bananas. The little boys, with whom I made 
friends, fared sumptuously, for it wasn’t polite for me to refuse any- 
thing. : 

The houses of the Bri-bris are usually circular, from thirty to fifty feet 
in diameter, and about the same in height. They are composed of long 
poles, reaching from the ground to the apex. These rest on a ring of 
withes or vines, tied in bundles, eight or ten inches thick, and resting on 
a series of upright crotched posts, set in the ground in a circle about a 
third smaller than the outer circumference of the house. Above this ring, 
if the house is large, are one or two more, according to its size, not rest- 
ing on posts, but tied to the sloping poles. The whole is thickly thatched 
with palm leaves, aud finished at the apex by an old earthen jar, to stop 
the leaks. There is but one aperture to the house, and this is a large, 
squarely cut door, left on one side. Over the door there is sometimes 
made a little shed, to keep the rain out. The interior is always very dark. 
Sometimes, among the Bri-bris, instead of building the house in a circular 
form, it is elongated and has a ridge-pole, but the ends are founded, and 
the door is in one of the ends. 

Formerly the Cabecar houses were built in the same style; but now 
most of them are mere sheds, sloping to one side only and open at the 
ends and in front. The most pretentious house I saw in Cabecar was a 
roof sloping to both sides from a ridge pole to the ground, but open at 
both ends. The Tiribi houses are simply a roof. raised on short posts, 
sloping both ways from the ridge but open all around below. Mr. Lyon 
told me that formerly the Tiribis as well as the Cabecars had round houses 
like the Bri-bris, but that the present style is due only to carelessness. 
The tribes are dwindling so rapidly that they seem to have lost heart even 
jn so importanta thing as building comfortable houses ; and are content to 
put up with any make-shift that will shelter them from the weather. The 
Bri-bri houses are not only better constructed but are much better fur- 
nished than those of their neighbors. Beds are placed around the house 
in the space between the posts and the sloping sides. These are made 
by planting in the ground two sticks, forked at the upper ends ; cross- 
sticks are laid on these, the other ends being lashed with vines to the 
sloping rafters. Over these two horizontal sticks are placed boards made 
of the outer shell of a species of palm ; or wild cane is lashed close together. 
In front of the beds are slung hammocks, between the posts, or to the ends 
of horizontal sticks projecting a little beyond them. The fire is placed 
opposite the door near the back side of the house. It is kept up by plac- 
ing close together, the ends of three large logs which are pushed up as 
they burn off. Over the fire is a barbacue or frame, sufficiently high to 
let people pass under it. On it is placed food to keep it out of the way 
of the dogs, pigs, chickens, and ants. The smoke of the fire is sufficient 
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protection from the latter. Back of the fire-place are ranged the chicha 
jars, two or three in number. Being round bottomed, they stand on the 
floor propped up by stones. Scattered around the house are stools or 
benches, rarely more than six inches high, each carved out of a solid 
block of wood. They generally have four feet, though occasionally a 
small, roughly made one is seen, with but two feet, and which is only 
kept in upright position when somebody is sitting on it.. The pots and 
kettles about the fire are all of American cast iron, avd vary in size from 
less than a quart to ten gallons capacity. Hanging from the barbacue 
over the smoke, is generally seen a cocoanut shell or a leaf bundle full of 
salt. It is kept here because it is the only place where it will remain dry. 
Suspended from the roof are baskets of from one to three cubic feet 
capacity. They are usually nvade of a peculiar, very hard, and very flex- 
ible vine. These are the trunks of the people, and in them are kept their 
clothing and all of their little personal treasures and ornaments. They are 
also used for storing corn or other seeds, like beans, the basket being then 
lined .with leaves to prevent spilling. The women also use them for 
carrying water calabashes. These are either gourds or the shells of the 
fruit of the calabash tree, with a small round ho'e cut in one end. One 
other use ofthe baskets is to carry loads when the net bags are scarce. 
These nets are also often suspended about the house in the same manner 
as the baskets. Axes, always of the make of Collins, of Connecticut, 
and long machetes, either of this or of some inferior make, are to be 
found in every house. Collins’ hardware has gained a permanent reputa- 
tion among these people, who will give twice as much for a leather 
handled machete of this brand, as for any other kind. Of other tools, 
the most noteworthy is a heavy stick sharpened toa chisel edge at one 
end and beveled on one side. This is used for making holes iu planting 
corn or plantain sprouts, and the edge is used to beat down high grass. 
It works almost as effectually as a scythe. Hooked sticks for lifting the 
iron kettles, others cut with short radiating branches at the end, like a 
five or six pointed star, for stirring chocolate, and paddles for stirring 
food are always found near the fire. Calabashes and gourds with small 
holes cut in one end for water bottles, and other calabashes cut in half 
for drinking cups, are also found in every house. Food usually, and even 
drink sometimes, are served in leaves, called in Spanish ‘ platanillo,’’ 
smaller and tougher, but otherwise resembling those of the plantain. 
These are dexterously folded so as to hold a quart or more of fluid with- 
out spilling. 

Of arms, besides the inevitable machete and very good double-barreled 
guns, they possess hows made of a very tough kind of palm wood. They 
are straight and usually about five feet long. The string is made of the 
finer kind of agave fibre. The arrows are of three kinds. All havea 
butt two and a half to three feet long, made from the light flower stalk 
of the wild cane. This is a mass of pith, with a thin hard shell on the 
outside, giving the requisite stiffness. They are not feathered. The 
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front end, from two to even four feet long, is made of the same wood as 
the bow. For fish this is sharpened to a point and is barbed oa one, two, 
or even three edges, or is made round. For quadrupeds, the wood is 
shorter, not barbed, and is tipped with a lance-like head made by 
laboriously grinding down an old knife blade to the requisite form. For 
small birds, the head ends in a broad round button, flat on the face. The 
Tiribis use also a little arrow, ending in a slightly open bunch of small 
reeds. These are fur killing a fish, common in the Tilorio, never more 
than five or six inches long, and which rests attached to rocks by a sucking 
surface. The fish is so small that several points are necessary to the 
arrow, so that if ope does not strike another may. No poison is used on 
the arrows, and, in fact the people seem to know of none. In their 
quarrels, a stick is used over six feet long, nearly an inch thick and 
about two inches wide, and made of the same wood as the bows, arrows, 
and planting-sticks. It is very heavy and is grasped by the fingers and 
thumbs of both hands in such a manner that they are guarded from a 
blow. They guard and strike an ‘‘over-blow’’ always holding by both 
hands. They are going out of use now that the people have discovered 
the easier, but more dangerous process of litigation. Cracked heads and 
bruken arms give way to damages. For killing small birds the blow-gun 
isused. This isa tube seven or eight feet long, made by punching and 
burning the pith out from the heart of a palm trunk, nearly two inches 
thick. They are made very straight and true inside, and are provided 
with a double sight on top, made of two glass beads placed half an inch 
apart: when finished they are covered with some resin or a species of 
pitch to keep them from cracking or warping. The missiles are clay 
balls. These, previously prepared are carried in a little net, with them 
there are two bone implements. One, simply a straight heavy piece of 
bone used to drive a ball out of the tube by its weight, in case of sticking. 
The other is similar in appearance, but the end is worked into a round 
pit with sharp edges, for trimming the balls to the proper size and shape. 
During the war between the Bri-bris and Tiribis, at the begianiog of this 
century, the principal arm used was an iron-headed lance fastened to a 
shaft barely four feet long. For defense, round shields were carried on 
the arm, made of the thickest part of the hide of the tapir. I was 
fortunate enough to secure specimens of both, together with nearly all 
the other implements, &c., described in the present paper. They are all 
in the Smithsonian Museum. 

All people have some kind of music which doubtless gives pleasure to 
them, although to our unappreciative ears it may sound rude and dis- 
agreeable. The Marimba, an African instrument, found all over semi- 
civilized Central America, is unknown here. I cannot understand the 
surprise of an eminent African traveler, who writes wonderingly of the 
coincidence, of finding this instrument in use in Africa and among the 
Indians of Central America. It was introduced with the African slaves 
and has been retained among their descendants and neighbors. The 
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savage Indians do not possess it. The drum is their greatest favorite. 
It is from twenty inches to two feet long, cylindrical fer half its length, 
with a diameter of six or seven inches ; it then tapers convexly to near 
the other end and then widens out a little. The pattern is always the 
same, and the size varies but a few inches. The larger end is tightly 
covered with the skin from the belly of the iguana lizard. It is giued on 
by fresh blood, being held in place with string untildry. A cord tied 
around each end suspends it loosely from the left shoulder, and it is held 
under the left arm, being beaten with the tips of the fingers of the right 
hand. It is used principally to accompany and keep time to singing and 
is an indispensable part of every feast or gathering of whatever kind. 
To accompany the invigorating music of the drum and help the din, an 
armadillo skin is sometimes used. This is scraped over the rings with a 
large hard bean-like seed. It at least helps to add to the noise, if 
it does not contribute melody. A little flute, about as musical as a penny 
whistle, is sometimes added to the concert, though it seems rather to be 
lovked upon as a toy. These flutes are made of a bone of some bird, per- 
haps a pelican. The bone has half-a-dozen holes drilled in it, and the 
end is plugged with wax, so as to direct the air to the larger aperture 
near the end. I bought one from a Tiribi made of a deer’s bone. The 
priests use in their songs a rattle, made of a small pear-shaped tree cala- 
bash, lashed to a bone at the small end. This contains a few seeds of the 
**shot plant,’? or Canna. It is held upright and solemnly shaken in time 
with the song until the end of the stanza, when, as a signal for the chorus 
to strike in, it is given a dexterous twirl, throwing,he seeds rapidly around 
inside. On very solemn occasions a curious box is also used. It is about 
eight inches long by four square on the end. It is carved out hollow, with 
a long tongue on one face, isolated by a U-shaped slit. A heavy handle 
is attached to one end, also carved out of the same block. When used, it 
is simply struck on the above-mentioned tongue with a bone or piece of 
hard stick. This is only used on the death of a chief. There is but one 
in the tribe, and no bribe that I could offer sufficed to buy it 

Fashions in dress change even among savages, at least as civilization 
approaches. Formerly the dress of the men consisted only of a breech- 
cloth. It was made of mastate, or bark cloth, about a foot wide and seven 
or eight feet long, tapering at one end. The cloth is made by taking the 
inner bark of either the India rubber or another tree and beating it with 
a roughened stick over a log. This loosens the fibre, and renders it soft 
and flexible. It is then carefully washed until all the gammy matter is 
washed out. After drying, it is rubbed a little and becomes soft and 
smooth to the feel. To apply the breech-cloth, the wide end is held 
against the belly, the remainder being passed between the legs ; it is then 
wound around the waist and the point tucked in; the broad end then 
falls over in front, for about a foot long, like an apron. When cotton 
cloth is used, it is simply caught up in front and behind under a cotton 
belt, with a similar apron in front. Sometimes, for warmth, a shirt of 
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mastate was worn ; simply a strip with a hole in the middle for the head, 
and tied under each arm with a piece of string. Now many of the men 
have discarded the breech-cloth, and wear cotton shirts and pantaloons, 
buying the stuft from the traders and sewing them themselves. Others, 
pot so far advanced, wear a shirt and a breech-cloth. Formerly the hair 
was worn as long as it would grow, sometimes rolled up aud tied bebind 
in aknot. Some of the conservatives still stick to the old style and follow 
this custom yet; others of the men wear their hair in two plaits, but the 
majority cut it to a moderate length, and either confine it by a bright- 
colored handkerchief tied round the head in a roll, or wear a hat. 

The dress of the women originally consisted of a simple petticoat (b 1a) 
of mastate. Very few now use this material, preferring the softer cotton 
cloth of the traders. The favorite color is a dark indigo-blue, with figur: s 
five or six inches across, in white. The bana is a simple strip of cloth 
wrapped round the hips, with the ends overlapping about six inches in 
front. It is suspended at the waist bya belt, and reaches more or less to 
the knees. When on a journey in rainy or muddy weather, I have seen 
a simple substitute. It was made of a couple of plantain leaves, stripped 
to a coarse fringe and wound round the waist by the midribs. With 
nothing above nor below it, it is the nearest approach to a fig leaf one 
can imagine. Only of late have the women begun to wear anything 
above the waist, and even now it is considered hardly necessary. 
Some of the women wear a sort of loose little jacket, or chemise, very low 
in the neck and short in the sleeves, that barely reaches the waist and 
only partially conceals the bosom. I have frequently seen a woman, in 
the habit of wearing one of these, either take it off entirely, or fan 
herself with it, if warm,in the presence of a number of men, and evi- 
dently innocent of improper intentions, and unaware that she was 
doing anything remarkable. With this scanty dress, I must do these 
people the justice of saying that they are remarkably mo iest, both 
men and women. Ina year and a half of life in their country, travel- 
ing constantly with a body of them, bathing, fording rivers, living in 
their houses, and seeing more than strangers generally do of the inti- 
mate domestic life of the people they are among, I can only recall a 
single instance of carelessness, and not one of a wanton exposure of 
those parts of the person, that their ideas of modesty required to be 
kept covered. 

The dress just described is that of the Bri-bris and Cabecars. The 
Tiribi men, where they do not wear pantaloons, always use the native 
eotton breech-cloth, never the mastate. The women wear a long strip 
of cotton cloth, made with a hole in the middle, like a poncho, and 
reaching before and behind, nearly to the ground. It is gathered up at 
the waist by a belt, and the edges are caused to overlap at the same 
time, so that the whole person is securely covered. I was also told that 
under this they wear a species of breech-cloth or drawers. They are 
much more retiring in their manner than their Bri-bri sisters ; never speak 
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to a stranger except when spoken to, and then reply in as few words as 
possible and with apparent bashfulness. 

For ornaments, all wear necklaces. The favorite ones are made of 
teeth, of which those of the tiger are most highly prized. Only the 
canine teeth are used. Small strings are sometimes made of monkey, 
coon, or other teeth, but are not much thought of. I have seen one of 
these made of five strings of tiger teeth, gradually diminishing in size, and 
covering the entire breast of the wearer. The women rarely, almost never, 
wear these. If they wear teeth, they are of some very small anima). In place 
of them, they use great quantities of glass beads. I have seen fully three 
pounds of beads around the neck of one old woman, and she was the envy 
of all her friends and neighbors. Even little girls are often so loaded 
down that the weight must be irksome to them. Money is often worn by 
the women. On one occasion I paid a man six dollars, all in Costa Rican 
quarters, for his month’s work. After a few days | went to his house 
and saw the entire sum strung on his wife’s neck. Shells are also some- 
times, though rarely used. The men sometimes carry, suspended from 
the necklace, the shell of a small species of murex, with the varices 
ground off and a hole drilled init to make a whistle. These are bought in 
Terraba, and are highly prized. 

The men sometimes wear head dresses made of feathers. The most 
highly prized are the white downy feathers from under the tail of the 
large eagle. Others are made from chicken feathers, or are worked in 
rows of blue, red, black, yellow, &c., from the plumage of small birds. I 
have seen one head-dress made of the long hair from the tail of the great 
ant-eater, in the place of feathers. The feathers are secured vertically to 
a tape and extend laterally so as to reach from temple to temple, curling 
over forward at the top, the tape being tied behind, so as to keep the hair 
in place. 

Painting is somewhat in vozue, to assist in the adornment of the per- 
son, but is not confined to either sex. The commonest manner is to color 
each cheek with a square or parallelogram, about an inch across, either 
solid or made up of bars. This is done with the dark reddish-brown sap 
of a certain vine, and the pattern resists wear and tear, and water for a 
week or more. Anatto is also used, but more rarely, and is applied in 
bars or stripes to the face, according to the skill or taste of the artist. 
Besides, a hideous indigo-blue stain from a fruit, is sometimes smeared 
on the face or body, but even savage taste does not seem to approve of 
this, since it is very unusual. 

Formerly the Tiribis tattooed small patterns on their faces or arms ; but 
the younger people have not kept up the custom, and the Bri-bris and 
Cabecars say they never did it. The chiefs on great occasions wear gold 
ornaments, similar to those now found in the HZuacas, or graves of Chiri- 
qui. Whether these have been recovered from some of these graves, or 
whether they have been handed down from time immemorial is not 
known. There are but four or five in the tribe, and two of these belong 
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to the reigning chief. The others were formerly also property of the 
chiefs, but are said to have been given as rewards of merit to the most 
successful leaders in the Tiribi war. The two belonging to the chief, as 
well as one belonging to the descendants of one of those warrivrs, all 
represent birds. The people call them eagles. The largest is between 
three and four inches across ; the smaller of the chief’s two, is double- 
headed. In connection with these ‘‘eagles’’ another royal emblem might 
be mentioned. It isa staff of hard black palm wood, over four feet long. 
The top is carved in the shape of an animal, not unlike a bear sitting on 
his haunches. But there are no bears in this country, aud it must have 
been intended for some other animal. Below this figure, the stick is 
square, and is carved out into four pillars several inches long, with spaces 
between them. In the interior, between them, is a cavity in which a 
loose piece of the same wood can be shaken about. It was evidently left 
there in the carving, after the fashion of the Chinese. Below this, the 
stick is plain. I tried every means in my power to obtain this, but could 
not buy it. 

Games of chance or of skill are equally unknown, and even when 
brought into contact with civilization, they do not seem to take kindly 
to gambling. In fact, they have so little to win or lose, and that little 
is so easily obtained, that the inducement does not exist. 

Their food is simple in material and there is but little variation in the 
manner of preparation. Of meats, besides chickens, they have beef and pork, 
which are however rarely used except at feasts. They know nothing of salt- 
ing meat for future use and can only consume one of these animals when a 
large number is together. Besides the scarcity of beef is so great that 
probably no Indian possesses more than one or two animals at a time. 
Wild meat, like peccary, red monkey, (the other species are rarely eaten, ) 
tapir, tiger, even otter, armadillo, and some other small animals are oc- 
easionally shot. In this case, all of the meat that is not eaten at once is 
dried as hard as a bone, and perfectly black, in the smoke of a slow fire. 
Larger species of birds like curassow are also treated in the same way. 
It is an interesting fact, universally attested, that the bones of this bird 
are absolutely poisonous to dogs, while the meat, though tough, is not 
unpalatable and is perfectly innoxious to man. After a meal it is the 
never-failing custom to gather all the bones carefully, and either burn 
them or place them out of reach of the dogs. I do not know whether the 
flesh would be equally dangerous, though I doubt if it was ever wasted 
on a dog. This property is said to be due to some fruit or seed they 
eat. Of vegetable food, plaintains are the staple. In times of scarcity, 
bananas take their place, besides being eaten raw when ripe. The In- 
dians also occasionally eat a raw ripe plantain, although they are coarse 
and the flavor is inferior. The methods of preparation are, roasted 
green, when they make a poor substitute for bread ; roasted ripe, when 
they are eaten with chocolate, with the idea of sweetening it. They are 
also boiled green, with meat, with green corn, or evenalone. Ripe plan- 
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tains boiled and mashed, are mixed in equal quantities of corn-meal paste 
to make chicha, or to bake in cakes. They are also, when ripe, boiled, 
mashed into a paste, and mixed with water into a gruel. This is drank 
under the name of mish’-la. Maize is raised in considerable quantities, 
and this really involves four-fifths of all their agricultural labor. The corn 
is of a variety of colors ; white, yellow, red, purple, blue, and almost per- 
fectiy black. Sometimes the ear, rarely more than six or seven inches 
long, is of a uniform color, but more generally the grains are of two or 
more colors. It is boiled green and eaten from the cob, and is thus con- 
sidered a great delicacy. It is, when ripe, ground for all other purposes. 
The process of grinding is rude and simple in the extreme. If possible, a 
stone, three feet long and two wide, with a flit upper surface, is procured. 
In default of this, a broad slab of wood is used. For this purpose, a piece 
cut from one of the plank-like buttresses of the Ceiba tree is procured, 
and one side dressed smooth. The remainder of this primitive mill, is a 
stone, about a foot or fourteen inches long, a few inches less in width 
and three or four inches thick. One side must be regularlycurved. The 
corn, soaked over night to soften it, is placed on the flat surface and the 
stone last mentioned is rocked on its edge, from side to side. This is 
always done by the women. When the corn is sufficiently ground, the 
paste is put into an iron pot and boiled to mush. If it is intended to 
make cakes, a part of the raw paste is mixed with an equal quantity of 
boiled ripe plantain paste, to sweeten it. It is then rolled in plantain 
leaf and baked in the ashes. When the paste is boiled, sometimes a part 
of it is separated, thinned to the consistency of gruel, and drunk hot. If 
it is intended to make chicha for the road, the thick mush is at once 
mixed with an equal part of ripe plantain paste as before, and tied up in 
leaves. This will keep sweet for two or three days, but gradually fer- 
mentation takes place, and at a week old, it has a not unpleasant sweet- 
ish acid taste. When ready for drinking, it is dissolved in cold water to 
a thin gruel. The taste for it is easily acquired, and I admit, I be- 
came very fond of it. It certainly does possess intoxicating properties, 
but I cannot conceive how any civilized stomach could accommodate a 
sufficient quantity to produce exhilaration. Still I have seen Indians 
very happy from its effects. But since I desire these notes to be believed, 
I do not dare to state the quantity I have seen one of these fellows drink. 
Were only half the truth told, it would appear incredible. The method 
of preparing the chicha for use in the house is slightly different. The 
paste is thinned at once, while yet hot. The plantain paste, also thinned, 
is poured into the earthen jar with it, and sufficient water is added to 
bring it to the proper thinness for drinking. ‘To produce rapid fermen- 
tation another process is yet necessary, which I saw once at Dipuk on 
the Uren. A young girl (young girls only, with sound teeth perform this 
operation,) having previously rinsed her mouth with a little water, sat 
down on a low stool, with a pile of tender raw corn beside her, and a 
big calabash in her lap. She chewed, or rather bit the grains from the 
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ear and ejected them from her mouth into the calabash. The rapidity 
of the process was marvelous. She seemed to shave all the grains from 
an entire ear almost without stopping. There did not to seem be much 
chewing done, but of course the object was to obtain the saliva secreted 
during the operation. As fast as her calabash was full she emptied it 
into the jar of chicha, and proceeded to refill it I lay in my hammock 
fully half an hour watching her until she had finished. The next day 
that chicha was drank and pronounced excellent. Inever tried this kind. 
Such is the force of prejudice. I learned early to prefer doing my own 
eating. 


Beans are also used to some extent, but the quantity planted is gene- 
rally small, and the people soon have to return to their regular plantains 
and chicha. Ido not think I ever saw half a bushel of beans together in 
one house. They are large, dark, and generally mottled. They never be- 
come very hard, and are of a very good flavor. Small quantities of sugar 
cane, of a very excellent quality, are raised, but it is only for the purpose 
of chewing. They never attempt to make sugar or syrup, although some 
of the foreigners in their country as well as the negroes on the coast make 
the latter, and the Indians are perfectly familiar with the process. Of the 
foreigners in the country, perhaps a dozen in all, sambos or mulattoes, 
with the exception of Mr. Lyon, all raise rice as one of their most import- 
ant food-staples. The Indians are fond of it, frequently buy it, but never 
attempt to cultivate it. Of the less important items, they have the fruit 
of a species of palm called du-ko’ ( pejiballe of the Spaniards). This is a 
small pear-shaped fruit, growing in great clusters ; it has a thin skin on 
the outside, and a small round seed in the centre. It may be compared 
to a diminutive cocoanut, the edible portion corresponding with the 
fibrous husk of that nut. The seed corresponding with the cocoanut 


proper, is solid and very hard, but has a pleasant flavor. The fruit is 


very easily raised, requires no care beyond the first planting, and a little 
weeding for the first year or two, and yet, except at Sarwe, it is very 
scarce. It is from the wood of this tree that the bows, the arrow tips, 
the planting and fighting-sticks, &c., are made. Another species of 
palm furnishes a food, agreeable to the taste, an excellent salad when 
properly dressed, a perfect substitute for cabbage when cooked, but 
withal, as my party discovered on one hard journey we made, not very 
nutritious. It is the bud of tender, half-formed leaves at the top, and 
can only be obtained by cutting down the tree. It is similar to the 
deservedly famous palm cabbage of the West Indies, and differs prin- 
cipally in being only about half as large. We fuund, after living on it 
almost alone, for nearly a week, that it was good principally for de- 
ceiving one’s self into starving on a full stomach. Xiliti, or ‘* greens”’ is 
a favorite dish, probably not much more nutritious than the last. It is 
made from various tender leaves, put into a pot with little or no water, 
and gradually steamed into a paste with their own juice. This is eaten 
with salt when they have it ; otherwise, without. 
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Cacao is in great demand. The delicious sub-acid pulp is first sucked 
from the beans, which are roasted and ground on the chicha board, or 
stone into a coarse paste. It is the greatest luxury they possess. And 
still, I have never seen a young cacao tree belonging to an Indian. They 
depend for their supply on the old trees, planted by past generations. 
I have known an Indian make a two days’ journey to collect a little cacao, 
when less labor would plant him fifty trees near his house. 


Fishing is rarely performed with hook and line. They have two 
methods. One is to shoot the fish from a canoe (all the canoes belong to 
foreigners), or from the shore, ora rock. They use very long arrows, 
described previously, and are quite expert. Another method is to select a 
channel of the river beside an island. A frame-work is built at each 
end, of sticks and cane, which extend completely across the stream. 
When everything is ready, the people stationed at the upper end rapidly 
cover the frame-work with the leaves of the cane, so as to stop the water 
running through. Those at the lower frame, also spread on cane leaves, 
but thinner, only so as to keep the fish from passing through. Both par- 
ties must work at the same time, and as rapidly as possible, because as 
soon as the fish find the level of the water lowering they attempt to 
escape, and I was told that it has sometimes happened that every fish 
has gotten away before the dams were finished. In the course of a 
few hours the water is so low that the fish congregate in the deeper 
pools and are shot with arrows, or even taken out by hand. 

The only divisions of time known are the natural astronomical ones : 
the day, the lunar month, and the year. A glance at the vocabulary 
will show that special words are used for day in the abstract as distin- 
guished from night, and for to-day, to-morrow, day after to-morrow, &c., 
and for yesterday, &c. The month is called by the same name as the 
moon, ‘*si.”’ The year is counted from dry season to dry season, and is 
recognized by the ripening of the flower-stalks of the wild cane, on 
which they depend for arrow-shafts. It is called da-was’ from this con- 
nection. 

The local diseases of the country are fevers, acquired by going to the 
coast; or by the hill people, by going down to the low lands. They some- 
times seem to become epidemic, due to an unusually wet season, or to 
the continuance of the rains throughout what should be a dry season. 
The summer of 1874 was particularly fatal in this respect. Rheumatism 
is common, especially with the older men. It is brought on by much 
exposure to rain, and by wading rivers when heated, on journeys. But 
the commonest infirmities are indolent ulcers, usually on the legs. They 
originate from any little scratch or bruise, and are the result of the low 
vital state of the system, dne to a bulky but innutritious diet. A 
wound which, in a person in good health, would heal in a week, may 
result with one of these people ina sore lasting years, and perhaps at 
times involving an area twice as large as the hand. 

Of remedies, they may be safely said to have none. They are learning 
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to apply to the traders for medicines for fever. All go to Mr. Lyon in 
case of snake-bite, and when taken in time, he says he has never failed 
to cure a case with either ammonia or iodine, as seemed to be indicated. 
It may be interesting to note that after obtaining no relief with one of 
these medicines, he has given the other, and with immediate good results. 
He gives the iodine in the form of alcoholic tincture in 10 to 15-drop 
doses, every 10 to 15 minutes. Some of them seem to believe in the in- 
cantations of the Awas or doctors, but foreign medicines are gradually 
gaining ground over sorcery. For rheumatic pains, headaches, &c., 
there are two remedies used. The simplest is counter-irritation by whip- 
ping with nettle leaves. The otheris bleeding. The lancet is made usually 
from the tongue of a jew’s-harp, broken off at the angle and sharpened to 
a point. This is set at right angles in a little stick for a handle, and is 
used by holding it over the affected part and striking it briskly with a 
finger. They never regularly open a vein and draw off a quantity of 
blood, but every stroke makes a separate puncture, from which only a 
few drops exude. At Borubeta I saw a man bled to relieve the aching of 
fatigue in his arms. He had been scraping agave leaves, to extract the 
tibre for hammocks. He had at least fifty punctures made over his two 
arimns. 

The natural products of the country are principally sarsaparilla root 
and india rubber. The sarsaparilla vine is green, angular, and covered 
with thorns. It grows very long and climbs over bushes and even trees 
in the more open parts of the forest. At short distances it is jointed, and if 
it touches the ground every joint sends out a new set of roots. The leaves 


are large and acuminately oval and have three longitudinal ribs, the mid- 
rib and two parallel ones, half way between the middle and the edge. The 


fruit is round and grows in a cluster something like grapes. The vine 
has a tap-root, and besides sends out a large number of horizontal roots 
near the surface of the ground, and from six to ten feet long. The sarsa- 
parilla hunter first clears away carefully all the bushes and undergrowth 
with his machete. He then, with a hooked stick, digs into the ground 
at the base of the vine until he loosens the earth and finds where the best 
roots are. The tap-root is never disturbed, and it is customary to dig up 
only half the roots at a time, to avoid killing the vine. Having selected 
those that look most promising, he places his hand under one or two and 
gently lifting them, follows their course with his hooked stick, loosening 
the soil and lifting them out, following them to their ends. They are 
then cut off, the dirt carefully replaced around the vine, and the roots 
laid in the sun, or hung up todry. A vine yields generally from four to 
nine pounds of green roots. When dry they are tied into cylindrical rolls 
a foot long and four or five inches thick, weighing about a pound. 

India rubber is obtained by scoring the bark of the trees obliquely. 
Several cuts are placed one above another and in pairs converging down- 
wards ; the sap being directed in its flow by a leaf placed at the bottom, 
which serves as a spout, to direct it into the vessel placed to receive it. 
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When collected it looks like milk. It is caused to coagulate and turn 
black by the juice of a species of convolvulus. It is generally made into 
cakes a little over a foot long, about eight inches wide and an inch thick. 

It is with these two articles, and an occasional deer skin, that all the 
purchases are made from the traders. They buy various kinds of cotton 
cloth for clothing, colored handkerchiefs, needles, thread, machetes, 
axes, knives, iron kettles and pots, a few medicines, and powder, shot, 
and caps. Their intertribal trade is still more limited. The Bri-bris sell 
net-bags and hammocks to the Tiribis, and formerly made the large cot- 
ton blankets, already described, for sale in Terraba. They buy in Ter- 
raba cows and dogs, murex-shell whistles, murex-dyed cotton, and beads 
made by rubbing down a small species of shell of the genus Conus. 
Sometimes both the Bri-bris and Cabecars, but especially the latter, carry 
sarsaparilla or rubber a hard ten-days’ journey to Matina, to exchange it 
for crcao, of which they might have enough and to spare for the mere 
trouble of planting it. But Indians are, almost without exception, a lazy, 
miserable, and unimprovable race. 


It is perhaps advisable to state that the whole of the present memoir 
was written in Costa Rica, and it was not until my return to Philadel- 
phia, that I encountered the elaborate compilation of Bancroft, on ‘the 
Native Races of the Pacific States.’’ At the date of the present writing, 
but three volumes of the promised five have made their appearance. 
While I regret that the information in that work, on the present field is 
so meagre, and in some respects so different from my own observations, 
I have said nothing which I wish either to retract or modify. I state 
nothing but what I have seen and learned while living among the people 
whom I describe. At the same time I trust that 1 may not be accused 
of a spirit of antagonism, in pointing out some of the more serious errors 
in the work in question, and which, if not corrected, might seriously 
mislead future students. 

Vol I. Chapter VII. p. 684, et seg. is devoted to ‘‘the wild tribes of 
Central America,’’ and the Indians living below Lake Nicaragua, and 
the San Juan River are here designated as Isthmians ; an appropriate 
name, since the family seems to cover all of Costa Rica and most, if not 
all of the State of Panama. But the map, facing p. 684 is utterly incor- 
rect in so far, at least, as it professes to give the distribution of the In- 
dians of Costa Rica. 

The region of Talamanca described by me, as containing the three 
tribes of Cabecars, Bri-bris, and Tiribis, and known to the Spaniards 
under the generic term of Blancos, is here given up to the Valientes, who 
should be placed to the south and south-east of the Chiriqui lagoon ; and 
the Ramas, who live in Nicaragua, back of the Mosquito coast. The 
central plateau, in which are situated the cities and towns of Atenas, 
San Ramon, Alajuela, Heredia, San José, Cartago, &c., in short, that 
occupied by practically the entire Hispano-American population of Costa 
Rica, is here given to the Blancos, and on the shores of the Gulf of 
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Nicoya, where at present no Indians live, are placed Orotifians and 
Guetares. Further, no tribes are placed in South-western Costa Rica, 
where the semi-civilized Terrabas and Brunkas live ; but on p. 748, the 
author states that ‘‘dwelling in the western part of the state are the 
Terrabas and Changuenas, fierce and barbarous nations, at constant 
enmity with their neighbors.’’ Now the Terrabas, as well as their neigh- 
bors the Brunkas, or as the Spaniards call them, the Borucas, live in one 
or two little villages, and are under the complete control of missionary 
priests, both ecclesiastically and municipally, and are rapidly losing 
their language, as they have their savage customs, and are approaching 
the civilized condition of the villages of Pacaca, Coa, Quiricot, &c., in 
Costa Rica, where the Indians speak only Spanish, and have even lost 
the traditions of their former state. Again, the Changuinas formerly 
occupied the valley of the Changuina or Changina River, the main 
branch of the Tilorio, on the Atlantic slope, and are either entirely ex- 
tinct, or only represented by a handful of individuals, swallowed up by 
the neighboring Tiribis on one side, and the Valientes on the other. 

In the proper place I have noted what can be said of the Guatusos ; 
there is nothing to add, until a responsible observer has the good fortune 
to penetrate their country, and survive to tell his tale. 

On p. 793 of Vol. 3, is a very short vocabulary of ‘‘ the language of the 
Talamancas,’’ copied from the publication of Scherzer. This traveler 
did not visit Talamanca, but from internal evidence I believe the 
words to have been obtained from some of the half-civilized Cabecars of 
Tucuriqui or Orosi, little villages not far from Cartago. In evidence of 
its unreliability, | note two or three of the most glaring errors of the 
list. 

‘Man _ signa-kirinema. Woman signa-arigre.’’ 

Here signa, clearly a clerical error for sigua, means foreigner, and the 
word given for woman—sigua erdkur means foreign woman. So, the 
prefix sa and su before the names of parts of the body is the personal 
pronoun—our. Suhu is sa hu ‘our house.’’ ‘I be-he,’’ is really thou, the 
error arising from the Indian answering thou, when he was asked, ‘‘ how 
do you say I,”’ the interlocutor doubtless pointing to himself. Fortun- 
ately the vocabulary is very short, but I am sure there are not more than 
three or four words in it that would be intelligible to a Costa Rican In- 
dian. 
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CuaPrTer II. 
THE LANGUAGES OF SOUTHERN OOSTA RICA. 
Section I.—THE BRI-BRI LANGUAGE. 


In the following notes, I have endeavored to embody such ideas and 
conclusions as I have arrived at while studying the language and com- 
piling the vocabulary. From the difficulty of obtaining information from 
ignorant people, and from my own, by no means perfect knowledge of 
the language, possibly errors may have crept in, but while I do not think 
apy important ones will be found, I do not venture to claim infallible 
accuracy. For a year I labored to find some rule for conjugation, and was 
obliged, as it were, to educate my informers up to the point of being able 
to give me information about a subject they had never thought of, and 
could see no use for. Not content to accept their statements categorically, 
I watched carefully the use of the verbs in their inflexions, and by dint 
of cross-questioning a number of people, and rejecting everything that 
was contradictory, I think the few verbs I have selected are correctly 
given. I have had the advantage not only of a year and a half in the 
country, in daily contact with a fellow-countryman who spoke the lan- 
guage fluently, enabling me thereby to learn it ; but for two months, in 
the meantime, while absent, I had several intelligent Indians with me 
who understood Spanish, and finally, after returning to civilization, I had 
with me for eight months a native, with whom I talked habitually in his 
own language, and from whom I obtained many corrections of the errors 
that a stranger must necessarily make. This boy became an apt teacher 
and voluntarily set me right whenever he heard me use an incorrect ex- 
pression. 

Counting the few abstract words which have doubtless escaped me, 
and all the specific names of animals and plants, and many of the latter 
are made up of an adjective, or the name of some plant, combined with 
wak (tribe), I do not think the language can contain two thousand 
words, and perhaps not fifteen hundred. In preparing the vocabulary 
I have rejected most of these specific names, because there is no corres- 
ponding English word, and a complete natural history collection, careful- 
ly studied by competent students, would be required, so as to obtain an 
equivalent. Even then it would have been useless, because the names 
vary locally as much as similar words do in English. 

In compound words, I have in most cases pointed out the roots, and 
separated the component parts by a + sign. Although so much detail 
may have been unnecessary, the study was interesting to myself, and 
some of the curious results may also interest others. 

There can be no doubt but that this and its allied dialects, like all 
unwritten languages, are undergoing great changes. The language 
spoken in Terraba was formerly, and prebably not long ago, the same as 
that of Tiribi. There are marked differences between the Cabecar of 
Coen and that of the Estrella or North River, and even local differences 
in the use of 7, 1, and d, can be observed between the half of the Bri-bri 
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tribe living on the Uren, and the others scattered over the rest of the 
country. In different districts ‘‘a little,’’ wi-ri-wi’-ri is also pronounced 
bi-ri-bi'-ri and wi-di-wi'-di, and many other words especially those with 
r or d before a vowel, vary fully as much. As has been justly observed by 
Max Miller, laziness often helps this. The present name for rain kon/-ni 
for instance, is clearly derived from kovig’-lé. In fact the proof exists in the 
form of the word for dust kovij’'-mo-li. But kon’-ni is easier to pronounce 
than kovig’-/i, and has taken its place. 

It would be an interesting study to trace out the ideas which have in- 
fluenced the formation of compound words. In Bri-bri, a hill is kovg’- 
bé-ta, the point of the country ; in Cabecar it is kovig-tsu’, the breast of 
the country, from tsu, a woman’s breast. Again in Bri-bri a sharp knife 
is said to be a-ka’-ta, toothed (that it may bite, or cut), the beak of a 
bird is called its tooth; and the same root (kwo) is used for a finger-nail, 
a fish-scale, a bird’s feathers, the bark of a tree, or the rind of a fruit. 

Some few words are used in such varied connections that they warrant 
special notice. Among these are wo, kovig, i-tu, kin, &c. Korg is a part 
of nearly all words relating to the earth, the sky, the atmosphere, in 
short the general surroundings. It means the country, the day, the 
weather. In composition it forms part of the word for a hill, valley, &c. 
Wo means originally round, either circular or globular. It is also ap- 
plied to almost all masses or lumps; it further forms a component of 
words having a reference to entirety or completeness; thus alone, it 
means the human face, in compounds it forms a part of the names of the 
sun and moon, of many parts of the human body, of a drop of water, of 
a knot, of fruits, seeds, &c ; and of verbs, such as to make, to close, to 
open, to extinguish, to tie, &c.; i-tw’ means originally to chop, but is 
applied to shooting, striking with intention of wounding (in contradis- 
tinction to i-pu’ to whip). It also forms part of the verbs to shut, to ex- 
tinguish, to lie (or throw one’s self) down, and, in the latter sense is 
also used for to pour (to throw out of a vessel). Kin means a region, or 
district, and is always used in connection with some qualifying word ; 
thus Lari-kin, the country or region of Lari; dé-je’-kin the salt region or 
sea ; tsong’-kin the sand region, or beach; but nyo-ro/-kin means in or 
on the road, and )é-ta/-kin on top (of a hill or mountain). Ki-cha’ means 
originally a string ; derivatively a vine to tie with is tsa’ ki-cha, or a 
string vine. Veins and tendons are called by the same word on account 
of their resemblance to strings, while the joints of the limbs are called 
ki-cha'-wo or the lump of strings. Pa and pe, mean people; the former 
combined with the 3d person, singular, personal pronoun ye, makes ye-pa, 
the 3d person, plural. It is also used combined with wak, tribe ; thus, 
Lari-wak, means the people of Lari; sa wak-i-pa, our people; in this 
case used probably as much for clearness as anything else, since tsa-wak, 
(** vine-tribe’’) means ants! Ha-wak-i-pa, your people. Pe, used alone 
means somebody ; whose is it? “‘ pe cha ;"’ “‘somebody’s,”’ cha being the 
sign of possession. 
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There are several words which change their form, or which are even 
substituted by others, according to the sense or connection ; thus u/-te-kin, 
sometimes pronounced hu’-te-kin, means out or outside of the house or of 
anything else in all ordinary cases; but for a person to go out of the 
house is not mia u/-te-kin or mia hu'-te-kin, but mia hu pa'-gl. This pa’-gl 
is used in no other connection; and the sound occurs nowhere else in the 
language except as pagl-chi-ka (sugar) and pagl, the numeral eight. with 
either of which, it is obviously not related. But the numerals illustrate 
this most markedly. For instance three is m-nyat, and as such it is used 
in counting all things; three houses, hu m-nyat; but three men are pe 
m-nyal and three days are kowg m-nyar. Bit, how many, becomes bil, 
how many persons, &c. Old, fat, to grow, pregnant, &c., change ina 
similar manner when applied to animate and inanimate, or to human and 
lower objects. 

It is remarkable that in alanguage otherwise so poor, at times it should 
go to the other extreme. In civilized languages, notably in Spanish, 
there is a great variety of words to express the shades of colors of ani- 
mals, particularly the horse. These words, originally adjectives, are 
often used as nouns. But in Bri-bri we have eight nouns to distinguish 
pigs, six of which are for color ; viz.: 


white, mu-lush’. 

black, do-losh’. 

gray, bish’. 

red, mash (4 as in far). 

half-white, half-black. bi-tsus’. 

black, with white face, kii-jos’. 

with throat appendages, bu-lish’. 

short-legged, na'-na (Spanish enana, a dwarf). 


These words are in every sepse nouns only, and are just as correctly the 
names of the respective animals as the generic term ‘‘coche.’? Chickens 
and dogs have similar distinguishing names, but I have never been able 
to learn that horned cattle (vaca, whether bull o1 cow,) are so honored. 
Horses are comparatively unknown. The only representative of the 
race in the country being Mr. Lyon’s old yellow mare, there has never 
arisen the necessity for the additional tax on their inventive powers. 
Words expressing physical qualities of matter are as abundant as in more 
civilized languages, and their use is as strictly limited. Hard, strong, or 
stiff, is dé-re’-re. Soft, like a cushion or fresh bread, is b-jo’/-b jo, while soft 
like cloth it is a-ni/-a-ni or a-ni'-ni-é. Weak or fragile, like a string, or a 
vessel, powerless like a weak person, or tender like meat, are ¢o/-to or to- 
toi’. Elastic, like caoutchoue, is ki-tsung/-ki-tswng ; when like a switch, 
it is kras'-kras. Plastic, like mud or putty, is ¢-no’-i-no. Pasty, like 
dough, is i-tu-wo’. When more fluid, like very wet mud, it is a-bas/-a- 
bas. Viscid, like syrup or honey, is kii-nyo’-kii-nyo ; while very fluid, 
watery, is di-se-ré-ri. 





Gabb.] 530 { Aug. 20, 


Plantains, bananas, maize, and beans must have been in use by the In- 
dians before the arrival of Europeans, since they have specific names for 
allof them, but all domestic animals have only the names that came 
with them. 


I have found very few words that I can trace clearly to foreign sources. 
The names of introduced animals, mentioned above, articles of clothing, and 
foreign utensils make up almost the entire list. We have ar/-roz, Spanish 
arros’ ; sombre'no, Sp. sombrero; zapato, pure Spanish ; pana, English 
pan, all hollow vessels of thin metal, of whatever form; cuchara, 
Spanish ; bi-wo, English bead, wo native word for anything round ; tigera, 
Sprnish; pussy, English ; chi-chi, Aztec techichi, the edible dog of Mexico 
( fide Belt), a word used all over Spanish America, and adopted by the 
Bri-bri and adjoining tribes in the Spanish form; cachimba, vulgar 
Spanish ; du-wa’, probably corrupted from tabaco; ko-no’, corrupted from 
canoe ; vaca, caballo, and coche, Spanish. Alma, a corpse, bears a suspi- 
cious resemblance to the Spanish alma, the soul. Do-ko-ro’, a chicken, 
seems to be derived from the crow of the cock ; é-e/-na, is probably not 
the Spanish //ena, with which it corresponds in meaning, but is derived 
from e’-na, finished. se, that, and es-es (= Spanish eso es) are probably 
derived from the Spanish. 


The enumeration is decimal, and is simple in structure. Few pretend 
to count beyond ten, and in counting loose objects if the number is con- 
siderable, they are set apart in groups of ten; thus forty-six would be four 
tens and six. In speaking of numbers the fingers come into play. It is as 
common to see three, four, or more fingers held up, with the remark ‘‘so 
many’’ as to hear the numeral mentioned. Beyond ten, the toes are called 
into service, and the surplus over the ten toes is counted on the fingers, held 
downwards in this case. The word for five, skang, is clearly (w-ra) ska, 
the fingers. Beyond ten we have ‘‘ ten more one,’’ &c., but from twenty 
upwards I found so much confusion of ideas and contradiction that I 
strongly suspected my informers of politely trying to invent compounds 
to please me. By careful questioning, and still better, by watching con- 
versations, I found that twenty is ‘‘ ten two times,’’ &c., after which the 
form of the ‘‘ teens’’ is repeated; so that twenty-one is ‘“‘ten two times 
more one,’’ d’bo> but juk ki et. There is no word for one hundred unless 
we use d'bob @bob juk, which would be legitimate and intelligible, al- 
though I confess I never heard it used. 


Wa, ka, ke, and ta added as suffixes are equivalent to the English ed. 
Thus i-da-wo’, to die; i-da-worig’-wa, dead; lin’-a, crazy; ya lin’-a-ka, he is 
crazed ; pat/ye, to paint ; pat-yet’-ke, painted; su-tat’, flat ; swt-tat’-ke, flat- 
tened ; doi, good ; boir’-ke, healed ; bé-ta’, a point; bé-ta’-ta, pointed, &e. 


Kli used as suffix is equivalent to our ish; thus dot, good; dboi-kli, goodish 
(i. €. pretty good or well); tyng, large; tyng’-kli, largish; mat’-ke, red; mat’- 
kli, reddish. Ung and ong, which in Terraba and Tiribi are almost the 
universal signs of the active verbs, are represented by the termination 
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ung in nearly a dozen Bri-bri verbs, where it has about the same value as 
English affix ate. 

Articles and conjunctions do not exist in the language, the other parts 
of speech being however present. 

Nouns have no inflections for gender, number, person, or case. If it is 
desired to express sex, the word male or female is used; thus my daughter is 
called je la e-ra’-kur, my woman child ; a bull is vaca we’-nyi or male cow. 
The only exceptions to this rule are the few words referring to the 
human race, like man, woman, and some of the family relationships. 

seyond this no distinctions of gender occur. 

Number is always indicated by a numeral or by such words as much, 
many, &c. Two or three words occur that may be considered as apparent 
exceptions. Di-cha’ means a bone; di che’ is bones. Di-ka’is thorn 
and di-ke’ is thorns, not two or three, but all the thorns on a tree, in a 
collective sense. U-ra/-ska (u-ra arm) is a finger, while -rashicewe’ 
(? fingers) is the hand. The coincidence in the termination of these iso- 
lated plurals, if they can be so called, is worthy of note. 

Person is only indicated by the addition of a personal pronoun. The 
only semblance of inflection for case, is the addition of cha, the sign of 
possession, alike to nouns and pronouns ; or of the prepositions, wa, ta 
(with), &c., as suffixes, making an ablative. 

The personal pronouns are all monosyllables except ye-pa (they), a 
compound of ye (third per., sing.) and pa people. Although normally of 
one syllable, they are often used with the termination re (except ye-pa) 
for either emphasis or euphony ; thus it is equally correct to say je or je’- 
re. Me (yourself) is used only in connection with a verb, like me-sku, 
move yourself; me tu is, lie (yourself) down. The sign of possession, as 
stated above, is added alike to the pronoun, or to the name or title of a 
person; je-cha, mine. Hse (that) is probably derived from the Spanish, and 
with ¢ (literally what) does duty for the neuter. Where the nouns ina 
language are so simple, it is hardly to be expected that the adjectives and 
adverbs should suffer many changes. Boi, good or well, used either as 
an adjective or adverb, becomes doi-na, better, and a sort of superlative 
is formed by adding very ; boichukli. Tyng, large, is in an increased de- 
gree either tyng chukli, very large, or tyng bru; bru meaning also large 
but adding emphasis when the two words are combined. To doz and tyng, 
kliis added as a suffix to qualify the sense, like 7sk in English ; boi-kli, 
goodish, pretty good, and tyng-kii, largish, or somewhat large. 

The short ¢ which begins most of the Bri-bri verbs, is not specially the 
sign of the infinitive, but is almost universally used where the verb is not 
preceded by another word, and is sometimes used even then for 
euphony. 

There are four well-defined moods: the infinitive, the indicative, the 
subjunctive, and the imperative. The subjunctive is as simple as in Eng- 
lish, being formed from the indicative by mi-ka-re’ (if) placed at the be- 
ginning of the sentence. 


A. P. 8.—VOL. XIV. 3Q 
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Humboldt,* in speaking of the language of Venezuela, says: ‘‘ The 
Chayma and Tamanoc verbs have an enormous complication of tenses,’’ 
and adds that ‘‘this multiplicity characterizes the rudest American lan- 
guages.”’ It certainly does not apply to the Costa Rican family, which 
is equally remarkable for the simplicity of its inflections. The present 
tense does duty for the present participle, and the perfect for the perfect 
participle ; besides which we have the past and but a single future. 
There is no variation for number or person. 

The auxiliaries used are not constant. For the imperative, ju is some- 
times prefixed, and mia is often the sign of the future. It is generally a 
prefix, but in j-haw-na, to fall, it is added to the end of the word. LZtése 
(from etso-si, to be,) is the sign of the present tense in pat-yu, to paint. 

The following examples will give a better idea of the conjugations than 
a lengthy explanation. They were selected from a large number, and 
have been verified with as much care as the difficulties of the case would 
admit. I believe they may be safely trusted, inasmuch as they are words 
that I have heard in constant use for over two years, and not trusting to 
categorical information, have watched their habitual use in conversation. 
The first example, i-mi’-a, is the most variable verb in the language. The 
forms given in each tense are usable interchangeably. It is equally correct 
to say, “‘je mit-ka,’’ or, ‘je mi-at’-ka,’’? I go. The past re, and ra/-re, are 


used everywhere except by a few people on the Coen River, where the 


more regular form, mi-a'-na, is used. 


CONJUGATIONS. 


To go. 

Inf. i-mi’-a. 

{ mi-at’-ka, ) ; 

l mit/-ka, J used interchangeably. 

re, ) from the verb, ra’-tski; 

Past, { ra/re, { the forms ordinarily used. 

mi-a/-na; used only on the Coen River. 

Perf., mi-cho’. 

( mi’-a, affirmative. ' 

( (ke) mi’-na, negative (ke, not.) 

Imperative, ju. When in combination with an object expressed; 
be su i-tu, ‘*thou go shoot.’’ This is the al- 
most universal auxiliary sign of the imper- 
ative mood. 

ju-shka, ju, as above; shka (shku), to walk. 

mi/-shka, confined to the first person plural. It 
means, ‘‘let us go,” or, ‘‘come,’’ and can 
be used as ap auxiliary to almost all the 
other verbs; mi-shka du tu, “let us go 
birds shoot.”’ 


* Trav., vol. i., p. 327, Eng. Ed. 


Ind. Pres., 


Fut., 





Inf. 
Ind. 
Past, 
Perf., 
Fut., 


Inf. 
Ind. Pres., 
Past, 
Perf., 
Fut., 
Imper. 


Inf. 
Ind. Pres., 
Past, 
Perf., 
Fut., 
Imper. 


Inf. 
Ind. Pres., 
Past, 
Perf., 
Fut., 
Imper. 
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To burn. 


i-nyor’-ka, 


Pres., i-nyor-ket/-ke. 


j-nyor-no’-ka. 
i nyor-no/-wa. 
j-nyor-wa/-ne-ka, 

To cook. 
i-lu’. 
i-luk’. 
i-li’-na. 
i-let/-ke. 
i-lu’. 
i-luk’. 

To speak. 
i-Shtu’. 
i-Shtuk’, 
i-Shte’. 
i-Shtet/-ke. 
i-Shte’, 
i-Shtuk’. 

To walk. 
Ij-shku’, 
i-shkuk’, 
i-shke’. 
ij-shket’-ke. 
i-shku’, 
shku’-ta, walk to (come). 
ju’-shka, walk from (go). 


To this verb we must add the following irregular forms: shkat’/-ke, to 


walk ahead; its derivative, it-kat/-ke, has gone ahead, and mi/-shka, for 


which see the note to the first verb, i-mia. 


To shoot, to chop. 


Inf. 
Ind. Pres., 
Past, 
Perf., 
Fut., 
Imper. 


Inf. 
Ind. Pres., 
Past, 
Perf., 
Fut., 
Imper. 


j-tu’. 
i-tuk’. 
i-te’/-na. 
i tet’/-ke. 
(mia) j-tu’, 
(ju) i-tu’. 
To paint. 
pat/-yu. 
(etso) pat-yuk’; (etso, to be). 
pat-ye’. 
pat-yet’-ke. 
pat-ye’-ke. 
pat-yuk’, 
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To eat. 


Inf. \-kii-tu’. 

Ind. Pres., {-ki-tet’-ke. 
Past, i-ki-te’. 
Perf. i-ki-te’-wa. 
Fut., i-kt-te’. 

Imper. i-ku-tuk’. 


To start. 


Inf. i-bé-te/ 
Ind. Pres., i-bé-te’. 
Past, i-bé-te’. 
Perf., i-bé-tet/-ke. 
Fut., i-bé-te’. 
Imper. i-bé-ti/-nuk. Only used in a negative 
sense, ‘‘ke bé-ti/-nuk,’’ do not start (or 
move); ¢. ¢., ‘* keep perfectly quiet.”’ 


Yo roast. 


i-ku-ke’. 
Pres., i-ku-kuk’. 
Past, i-ku-tu’-na. 
Perf., i-ku-ket/-ke. 
Fut., i-ku-ke’. 
Imper. i-ku-kuk’. 


To exchange. 


Inf. j-mne/-we. 
Ind. Pres., i-mne-wet’-ke. 
Past, i-mne/-ung. 
Fut., (mi’/-a) mne/-we. 
Imper. j-mne/-ung. 


To sleep. 


Inf. ki-puk. 
Ind. Pres., ki-pa-wet/-ke. 
Past, ki-pe’. 
( ki-pug’-wo. 
rent. ( ki-pet/-ke; third person plural only. 
Fut., ki-put/-ke. 
Imper. (ju) ki-put’-ke. 


To lose (inanimate objects). 
Inf. i-cho’. wa. 


There are no changes in this verb, except that mia is added to the Ind., 
Fut. There is no Imperative. 





To lose (animate objects). 


Pres., 
Past, 
Perf., 
Fut., 


Pres., 
Past, 
Perf., 
Fut., 
Imper. 


Inf. 

Ind. Pres., 
Past, 
Perf., 
Fut., 

Imper. 


Inf. 

Ind. Pres., 
Past, 
Perf., 
Fut., 


Pres., 
Past, 
Perf., 
Fut., 
Imper. 


Inf. 
Ind. Pres., 


Past, 
Fut., 


i-cho-rai’. 
j-cho-rai’. 
i-cho-rai’. 
i-cho-rat’-ke. 
i-cho-ret’-ke. 
To listen. 
j-Shtsu’. 
i-shtsuk’. 
i-Shtse’. 
i-Shtset/-ke. 
i-Shtse’. 
i-Shtsuk’. 

To count. 
i-shtaung’. 
i-shtaunk’. 
i-shta’-we. 
i-shtaung’. 
(mia) shta/-we. 
i-shtaunk. 


To fall. 
i-haw’-na. 
j-haw’/-nuk, 
i-haw’-ne. 
i-haw-net/-ke. 
i-haw’-na (mi), (mia). 
To push. 
pat/-ku. 
pat/-kuk. 
pat/ke. 
pat-ket/-ke. 
pat/-ke. 
pat’/-kuk. 


To feed. 


jé-ku’ has the same terminations as pat/- 
[ku. 


To want, 

i-ki-a/-na. 

; i-ki-a/-na. 

\ i-ki-et’/-ke, third person only ; when 
‘She wants you.’’ 

i-ki-e’. 

i-ki-e’, 
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The place of the accent is strictly determined by the structure and 
etymology of compound words. In words composed of a noun and an 
adjective, the accent is placed on the adjective; thus di+ki-bi’, large 
water, @. ¢., river ; chi-ka+-tyng’, large substance, @. ¢., stout ; sa-wi!/+juk, 
cotton substance or raw cotton. This applies equally to the emphasis in 
a similar phrase like pé how’-ri, other, or different people. When the 
word is composed of an adjective or adverb, with a verb, the accent goes 
with the verb ; thus, i-shw7ig + pu’, to spread ; i-wo+-tu’, to shut. When 
composed of a noun and a verb, it follows the same rule; thus, 
bé-ta-+-on'-te, the remainder (7. ¢., the end stays or remains). When com- 
posed of two nouns, one in an adjective sense, the accent is on the quali- 
fying noun, like mo’+-wo, navel; du/+-hu, nest or bird-house ; tsu/-+ di-o, 
milk or teat-juice; tsu’+-wo, a woman’s breast; tsu-wo’+bé-ta, nipple. 
This rule is almost universal in Bri-bri, and obtains generally in the 
other languages ; the greatest number of exceptions being in Terraba. 


In the simplest sentence, the nominative begins, followed by the object, 
and the verb comes last. When a noun is qualified by an adjective, the 
adjective follows tl:<« noun. In the same way the adverb follows the verb ; 
and the verb closes the sentence, unless it is accompanied by an adverb, 
or adverbial phrase. In case there are, in addition to the nominative, 
object, and verb, another noun, governed by a preposition, these latter 
close the sentence. I strike you ; je be pu, I thou strike. I strike you 
hard ; je be pu dérere. The strong man chops the wood well ; wewi dérere 
kar tu boi. Will you go with me?; be mia je-ta, thou go I with. Ta, 
wa, and weg (see notes on the nouns) are always added as suffixes to 
the nouns or pronouns which they qualify, and form a sort of ablative 
case. But where weg is used in the sense of ‘‘ where is,’’ it begins the 
sentence. Whose hat (is this)? ji sombreno? Mine; je/-cha. How many 
people are there in your house ? pe dil tsosi be hu-werg: 
are thy house-where? Where is he? weg ye ’tse? where he is? He re- 
mained in the middle of the road; ye onte nyoro shong, he remained road 
middle, Give mea chair (or bench), krii-wa' mu’-nya; chair give me. 
Give him, mu’-ye. Reach me my hat; je sombreno be ura reska, my hat 
thou hand reach. Heat the water; di ba-ung, water make hot. The 
water is hot; di ba ba-na, water warm heated (is). Put out the fire; 
bowo wo-tu’, fire extinguish (or close). The fire went out; bowo i-to’-wa. 
Shutthe door; hu shku wo-tu’, house door shut. Unfasten the door; hu 
thku wo-jet'-sa. Open the door ; hu thku wo-hu'-wa. Where is my knife? 
weny je tabe? where my knife (et 80, to be, understood)? Your knife is there; 
he tabe tsosi diya, thy knife is there. Give me my knife ; je tabe munya, my 
knife give. My knife is very sharp; je tabe akata boi, my knife toothed 
good. Go shoot a bird, or go shoot birds; de ju du tu, thou go bird 
shoot. What with? i-wa? Witha gun; mokkur wa, gun with. What 
kind of a gun? mokkur is? gun what kind? Our country gun (blow- 
gun); sa konska mokkur, own country gun. There are no balls (the 
clay balls or pellets); mokkur wo ke ku, gun round (things) no more 


? people how many 
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(are underst»od'. Why do you not make some? i kuenke be ke mokkur 
wo juwo? why thou not gun round (things) make? There is no clay (or 
material) ; mokkur wochika ke ku, gun round (things) material no 
more. Is your gun a good one? be mokkur boi? thou (thy) gun good? 
Does it shoot well? itu boi? shoot well (or good)? Good morning ; be 
shke'na ? thou art awake, or arisen (literally, straightened up). Reply; 
je (1) shke'na. Be ratski; thou hast arrived (salutation on a person 
entering a house). Je ratski, I have arrived. How are you? és be ’iso? 
how thou (ef-so/-a7) art? I am well; je ’tso boi. Where did you come 
from? weig be bete’? where thou sta't? Who went with—? ji re —-ta? 
who went—- with? I did not see; ke je wai suna, not I (wai idiom) 
saw. I do not know; ke je wai uphchen. This wai occurs nowhere 
except in these two instances. What did you go for? iud be re? why 
thou went? I went to call my people; je re je wakipa ikiu, I went I 
(my) people to call. Are they coming? yepa ratski? they come (or 
arrive? No; I think they have gone away; au; je hénbeku ye micho, 
No; I think they have gone. Let us go too; mishka hekepi, let us go alike. 
Where is —-? wevig—-? He has gone ahead ; ye ’t-katke, he has walked 
ahead (see note on i-shku, in conjugation). Put on your clothes ; 
be sa-wi' i-u, thou clothing (co‘ton) put into. 


Section I[1.—MISCELLANEOUS NOTES. 


Although the tradition exists that the people of Terraba are a com- 


paratively late emigration from the region of the Tiribis, and although 


the tradition is sustained by the general resemblances of language, and 
by the fact that the Brunkas (or Borucas), evidently older occupants of 
the soil, are crowded into a corner like the Celtic tribes of Europe ; 
yet there are marked differences between the idioms spoken in Tiribi 
and in Terraba. The Dialects of Southern Costa Rica can be divided 
into three groups: First, the Bri-bri and the Cabecar;.second, the 
Tiribi and Terraba ; and lastly, the Brunka. The three divisions possess 
many roots and even entire words in common, and may well be com- 
pared in their resemblan:es and differences with the Latia languages. 
The first group is strongly marked by the short 7 before nearly all verbs 
and by a generally more musical sound ; while the second is harsh, in 
consequence of the frequent repetition of sound of z The Cabecar i 
before the verb is not so persistent as in Bri-bri, but is more strongly 
pronounced, approaching more nearly the ordinary Latin or Spanish ¢. 
The terminations ung and ong are as marked as the sign of the verb, in 
the second group, as 7 is in the first. The 2 which almost invariably 
accompanies this termination, is rarely a part of the last syllable, but 
is usually sounded at the end of the penultimate, unless when abbrevi- 
ated into zw or zo. 

A gradual process of change is clearly discernible in these languages. 
As yet the Bri-bri and Tiribi have been but little affected. But the Cab- 
ecar of Coen is absorbing many Bri-bri words because the people of the 
Coen, although they use their local dialect among themselves, all speak Bri- 
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brialso, while the latter, as the conquerors, despise the Cabecars and never 
attempt to learn their language. The Cabecars of Estrella rarely speak 
Bri-bri, but nearly all understand it, as well as Spanish and some speak 
English, and words of both these latter languages are gradually being 
adopted. The Tiribis are too isolated to acquire many foreign words ; 
but their near relatives the half-civilized people of Terraba as well as the 
neighbors of these latter, the Borucas, are rapidly acquiring Spanish at 
the expense of the corresponding words of theirownlanguage. Ina party 
of five Borucas, there was not one who could count except in Spanish ; 
and ove of my Terraba friends could remember no word for girl, ex- 
cept muchacha (Spanish), until I suggested (supported by analogy) the 
word wa-re’ (woman), when be remembered that he had heard some 
of the old people use wa-wa-re’/ In like manner, he persisted in giving 
me the Spanish, ‘‘/ucero”’ for star, besides many other words. 

Many roots run through the entire group of languages unchanged, or 
with changes so trifling that they are not worthy of note. Again some- 
times the root varies while the ruling idea is the same. An illustra- 
tion of this last case is the following: In Bri-bri, to forget is hén-i- 
cho; toremember is ke hén-i-cho, from ke not, hén the liver, and é-cho to 
lose. To think is also hén be-ku (probably from be ket-ke, ready). Liver in 
Tiribi is wd, in Terraba wo, and in Cabecar Aer; while to think is, in 
Tiribi wo tnizung, in Terraba woi-du, and in Cabecar her-wik. The acts 
of thought, memory, &c., have been attributed to the liver, with about as 
good reason as we yet place the seat of sentiment in the heart. 

In Bri-bri, to lie down is tu is, to throw down ; imperative me (yourself) 
tu is. In Terraba tush ko (down) is used in the same manner; fa tush 
ko, thou sit down, and fa bu tush-ko, lie down (bu) long. 

Changes of roots are illustrated by the following. In Bri-bri, /i-puk’ is 
to sleep, and a hammock is ‘i-pw’. In Cabecar a bed is kd-pu’-gru, in 
Tiribi and Terraba it is du’-kru ; and in Brunka kap is to sleep. 

In Brunka a ghost is ¢-wik, and a shadow is ka-wik’, and a devil or evil 
spirit is kag’-bru. In Bri-bri, a ghost, or spirit of a dead person is wig’- 
bru. In Cabecar, a shadow is wig/-ra, while in Tiribi it is ya’-gro, and 
in Bri-bri, s¢-ri-u’-gur, thus connecting the word in Bri-bri for ghost, or 
departed spirit, with that for shadow by means of the allied idioms, 
although without the intermediate changes of the root, it would not have 
been demonstrable. 

It is evident that the Cabecar mog-i’, straight, and the Bri-bri maw’-ki, 
true, are identical. Although the Bri-bri word si’-gua, foreigner, has been 
replaced in the other languages, by other words, it remains in the 
Terraba, as a compound, in the name of the banana, bin-sigua, evidently 
**foreign plaintain,’’ from ding, a plaintain ; because it may have been 
introduced at a later date than the larger fruit, and when the word sigua 
was yet in current use. 

Again, the idea changes, and with it, words from other roots come in, 
thus: lightning, in Bri-bri is ara wo’-nyn, ‘the thunder flashes ;’’ the 
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Tiribi zhgu-ring’ and the Terraba zhu-ring’, seem to be specific ; but the 
Cabecar, kong-wo-hor'-kn is ‘‘the atmosphere burns,’’ while the Brunka 
ji'-kra is simply “ fire.’’ 

Like the two or three cases of imperfect plural in Bri-bri, already men- 
tioned, the Terraba has a single plural word ; or rather only an approach, 
a sort of transitional form. Zhgring is a rib, and zhgring’-ro, the ribs in 
their collective sense, rather as the bony case of the thorax, than as the 
several bones 

As stated above, the compound words in the vocabulary of Bri-bri are 
divided by a sign between the component parts. In the other lan- 
guages, there are doubtless many that have fot been properly separated, 
because I have not ventured to make theoretical divisions, and have only 
separated those that were obviously compound. My less perfect acquaint- 
ance with them has not warranted me in this step, nor in the probably 
unnecessary detail of analysis to which I have subjected the language of 
Bri-bri. 

In Terraba the 3d person, singular, pronoun kwe, while not varying 
for gender or number, has three forms which always appear according to 


a peculiar condition, thus: 


he, she, (sitting or lying down) so’/-kwe. 
ss (standing) shon’-kwe. 
“ «(going her-shon-kwe’. 


In Brunka, I, thou, he, (or she) and we, (a-dé-bi’, &c.,) are used with 
the termination dé-)i’ whenever they occur alone. When combined with 
other words in a sentence, the first syllable only («, ba, 7, and ja) is used. 
The termination is almost an integral part of the word and must be used 
when alone. This is the reverse of the termination re in Bri-bri, which 
is rarely used except in a seatence, and then only for euphony or emphasis, 


and at the option of the speaker. 


CuHaPpTerR III. 
VOCABULARY OF THE LANGUAGE OF THE BRI-BRI INDIANS. 


{Notrr.—In this, and in the accompanying vocabularies, the vowels 
have the same sounds as in Spanish, unless marked with a special sign ; 
é is pronounced as in English met; i asin pin; i asin mum. J has the 
sound as in John ; ng as in thing; 19 like the French nasal n; sh like ch 
in the German ich; i is aspirated as in English. A few words having 
unusual vowel sounds are noted separately, not to add unnecessary com- 
plication of conventional signs ; like sé-ai’, blue and ku-kw’, ear. 

Compound words are written with a + sign between the component 
parts. Accent is of great importance, the change in position of the ac- 


A. P. 8.—VOL. XIV. 3R 
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cent sometimes changing the sense of the word entirely like i-juk’ to 

drink, #-juk earth, soil. ] 

to ache i-dé-li/-na See pain. 

to adhere j-ba/-tsa-wa See against. 

afraid st-wa/-na 

e/-wa Not i/-wa, interrogative, 
‘“what with.” 


afterwards 
again i-si-ka/ See «also. 
against i-bé-tsu/-wa See to adhere. 
er/-a-pa Immediately past time. 
en-i-ai’, Hours ago; this morning. 
nyo-nyo’-ni Very long ago; days, 
months, years. 
( i-shun’-lu See to arrange. 


( nyi/+-wo-yu Nyi, together. 


ago 


to agree 


to aim ij-shun/-sa-u 
Kovg, see country ; shu- 
air kong’ + shu- wang < wang, from si-wang’, 
wind, 
nyi-+ ke’ Nyi, together. 
. ‘Exactly alike; tse/, much, 
alike ; , 
applied to words or 
| ny Shtsei’ two people speaking 
alike. 


alive tse’-ka See uwake. 


seng 
all ‘5 
o-ri-te-ne/ 
alligator to-rok’ 
e’-kur FE} (et) one. 
alone 5 ; P 
e/mi Used in the sense of only. 
alongside i-yaw’-mik 
already je-bak’ 
also i-si-ka/ See again. 
always shu-ar’-i-a 
A point; the angle of a 
{ be-ta’ + surface’ or the corner 
¢ yr . . 
angle angle of a solid. 
si-chi’-a The angle of a prism ; see 


square. 


angry o-ru/-na 
ankle o-ra-bo’ 
ant, tsa’+-wak Wak, people, tribe. 


Tamandua 4 dactyla; te, 


u-ri’ Myrme cophaga jubata. 


ant-eater a forest clearing ; from 
te’+u-ri its being often found 


in such places. 
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to arise 


to arrange 


to arrive 
arrow 


ashes 
to ask 
aunt 


awake 
to awake 


away 


axe 

back 

small of back 
backwards 


bad 


bag 

bald 
banana 
bare 
bark 
basket 
bat 

to bathe 
to be 
beach 


bead 
beak of bird 


i-ku’-ku 
u-ra/ 
u-ra-+-krong’ 


u-ra+nya’-we 


| 
| 
i-shun/-lu 
| 


i-mu boi’-kli-na 


ra’-tski 
ka'-but 


mu-nu/ +-chi-ka 
i-cha/-ku 
mi’+-a-la 


tse’-ka 
i-shke/-na 


i-mi’ +-bak 


oO 
shung’-+wo 
ju’+-wo 
tsink’-a 
su-ru/-i 
su-ru/-na 


tsku/ 

chu-i’ 
chi-mu/ 
sum/-é 
kar-+-kwo’-lit 
Shku 

da-kur’ 
a-kwok’ 
et-so’-si 
tsong/ +-kin 


bi’+-wo 


du/+ka 


Gabb. 


Upper arm 


{ Fore-arm, nya’-we, belly; 


{ see calf of leg. 

To arrange, or agree on 
a question. 

There is no one word for 
to arrange things in 
their places; mu, to 
put, doi/-kli, pretty 
good ; see introductory 
notes, 


Of the various forms of 
arrows in use, each has 
also a specific name. 

Chi-ka, material. 

From j-chu, to say? 

Mi, mother; la, diminu- 
tive. 

See alive. 

Shke, straight. 

I-mi’/-a, to go; bak(je’- 
bak) already; already 
gone, 


Also shoulder-blade. 


Used to express disap- 
proval. 
A native net bag. 


See naked. 
ae tenn £0 1762 gles 
Kar, tree; t-kwo’-lit, skin. 


Ina place ; also to have. 
Tsong, sand ; kin, region. 
Bi,(?) corrupted from En- 
glish bead ; wo, round. 
Du, bird ; ka, tooth. 
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bean 






to bear 






beard 








beast 








to beat 





bed 





bee 





before 






behind 





belly 





below 
belt 
bench 








to bend 





bent 
better 
between 








beveled 







bird 
to bite 
bitter 











a’-tu-+wo 
; su/-na 
| pa’-na 


ka/-luk 


du 


\ bi’-wak 


{ i-pu’ 


( j-bu-ra/-+ ung 


a-konig’ 

{ bur 

( bur’-+ wak 
keng’-++we 


| diu’+ shent 


| bé-ta/+ka 


nya’-+-we 
is’+-kin 


ki-pam’/+wo 


kri-wa’ 


{ i-wo-4 


| 
j 
7 
| 


| i-ko-kut/+ wa 


ko-kutk’ 
boi/+-na 


shu-+shong’ 


sho-utk’ 


du 
i-kwe’-wa. 


-+/ 
shki’+-ung 
i-chung’+wa 


bi-chow-bi-choi’ 
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To bear young (human). 
To bear young (inferior 
animals). 


Bi, the devil, or anything 
mysterious; wak, tribe. 
There is no word exact- 
ly equivalent to ours 
for *‘ beast.’’ Each ani- 
mal (as well as plant’, 
has it specific name, 
and du, properly be- 
longing to birds, is usu- 
ally applied if the 
species is unknown ; di- 
wak is only used in a 
collective sense. 

To strike, to whip. 

To beat, as on a drum, 


Wak, tribe. 

We, where. 

Behind in the abstract ; 
see in front. 

At the tail of a line; 
immediately behind ; 
bé-ta’, a point. 

Nya, see dung; we, where. 

Is, down; kin, region. 

Ki-pam, from ki-par, waist. 

Into aring; shki, acircle. 

To bend at an angle with- 
out breaking. 

To bend into a curve. 


Boi, good. 

See middle. 

Equally applied to a pris- 
matic solid, or to the 
cutting off the corner of 

| surface ; see sloping. 
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black 
blade 
blind 
blood 


to blow 


blue 


blunt 


body 
bog 
boil 
to boil 
bons 
bones 


border 

both 

bottle 

bow 

boy 

branch of tree 


brave 
bread 


to break 


breast 
breast of woman 


breath 
breech-cloth 
bright 

to bring 
broad 
broom 
brother 


brother-in-law 


do-ro-roi’ 
i-wa/ 

wo-ju- be’-ie 
pe 


woi-ku’ 
be-tsir’-ke 
si-ai’ 


do-ro-roi’ 
ke-+-a-ka/+ta 


ke-+ bé-ta’+ta 


wak 
doch’/-ka 
squek 
i-tu-+- wo’ 
di-cha/ 
di-che’ 


iu-ku/ 
et-+-et 
ko-ku/’ 
shkum-me’/ 
kut-be’ 
kar’/+-u-la 


we’-bra 
i-nya/ 
i-pa-na/-na 
bu-tsa/-na 
be-tsi’ 
tsu’-+-wo 


si-wang 
ki-par’+wo 
du-ru/-ru-i 
i-tsunk’ 
sho 


wush’/+kru 
yil 


ar’-0-wa 


{Gabb, 


Also very dark blue, 


With the mouth; ku the 
tongue. 

Si-waiig be-tsir'-ke, ‘the 
wind blows.’’ 

Last syllable prolonged. 

(Black) very dark blue. 

Ke, not ; a-ka’, tooth; not 
edged. 

Ke, not; bé-ta’, point ; 
not pointed. 

Also tribe, race, people. 


See mud. 
A furuncle. 


For notes on this plural, 
see introduction. 


Ht, one. 
See calabash. 


Kar, tree; wu-la (u-ra) 
arm. 


See cake. 
Hard things, 
A string ; tsa, a string. 


Also teats of lower ani- 
mals. 


Wind. 
Ki-par, the waist. 


See to carry. 


Always preceded by a pro- 
per name or a pronoun. 





bug 


bundle 
to burn 
to bury 
bush 


**bush dog’ 


butt 
butterfly 
to buy 
cacao 


cake 


calabash 


calf of leg 
to call 
to call out 


cane 


ecaoutchoue 


care (take) 


cataract 
to catch 
centipede 
chaff 

to chase 
to cheat 
cheek 
chicha 


chief 
child 
chin 
chocolate 


to chop 


dli 
i-nyor’-ka 
i-bru’ 


kar-+-tsi’-la-la 


ro’-buk 
nyuk 

kwa 
tu-eng’-ke 
si-ru/’ 


i-nya/ 


ko-ku/’ 
{ 


\ kyong 


klu-+-nya’-+-we 


i-kiu’ 
i-ya/-na-tsu 


kar 
u-ka’/-+-kur 
\ u-pa/+-kur 


si-ni’-+-chi-ka 


{ e’-no-e/-no 


( me-+ haw’/-na-mi 


jol 
i-krung 
ko 
i-ku’ 


i-tu/-+-tiung 


wo’-ju 
onk 


bo-ro’ 


bo-ru/’ 
la’-la 
a-ka’/+-tu 
si-ru’ 
i-tu’ 


[Aug. 20, 


There is no generic word. 
Every prominent 
species has its name, 
usually consisting of an 
adjective, combined 
with wak, tribe. 


Kar, tree ; tsi-la-la, little. 
Galictis barbata. 
See rump. 


Also chocolate. 


bashes with a small 
| opening, for water bot- 


hyve to entire cala- 


tles., 
Cut in half for cups. 
Klu, leg; nya’-we, belly. 
To summon, to name. 
The accented a like ain 
far. 
A walking cane, or stick. 
River cane, 
Sugar cane; see sugar. 


Chi-ka, material. 
Me, yourself; see fut- 
ure tense to fall. 


Also a spring. 


O very long. 


A light beer made from 


maize. 


( Tsi’) la-la, little. 
A-ka’, teeth. 


Also to shoot. 





clean 


to clean 


clearing 
close 
to close 


cloth 


clothing 
cloud 

club 

coal 

cold 

comb 

to comb 

to come 

to complete 


compressed 
to consider 


constricted 
contracted 


to converse 


to cook 


cornu 


( me-ne’-ne 


| iii 


i-shung--boi 
i-pa’/+-skwo 


i-tu’+skwo 
te’ 

tsi’-net 
ku-ku/-ni 
i-wo +-tu/ 
di-tsi’ 
sa-wi’ 
sa-wi! 

mo 


shi 
kir’-u 
bo/-wo+ka 


se 


—.) 
se-seng 


kash 
kash’+-kru 
i/-na 


i-shku’ 
0-ro/-na 
su-tat’/+-ke 
be-két-se/-ke 


su-litk’ 


la/-ri-ke 


j-lu’ 


i-kwo’ 


[Gabb. 


Also smooth. 

I-shung, inside; boi, good. 

I-skwo, to wash ; the out- 
side of anything. 

The inside of a vessel. 

A cleared space ina forest. 


Near. 


Made from bark. 

Made from cotton. 

Cotton. 

The generic word for all 
clouds. 

A very dark rain cloud. 

A long stick for fighting. 

Bo'-wo, fire. 


¢ Only applied to the at- 


{ 
( 


L 


; 


mosphere, as kovig--se’, 
a cold day. 

Used in all other connec- 
tions. 


Kru, to scrape. 
(Imperative) ‘come 
here, ”’ 


To walk. 
Su-tat’, flat. 


Applied to a constriction 
between two larger 
parts. 

Only used in the sense of 
a present participle, 
conversing. 


Nasua. There are specific 
names for the two spe- 
cies, formed by ad- 
ding adjectives. There 
seems to be no name 
for P. lotor, which is 
very rare. 


Maize. 





(éabb.] 
corpse 
cotton 


to cough (v) 


cough (s) 


country 


cousin 


to cover 


coward 
crab 
crazy 


erooked 
cup 
to cut 


eylindrical 
damp 
to dance 


dark 


al’-ma 


sa-wi/ + juk 


} 
- to 


[ Pa bé-ku’ 


; 


_i-Shku+-pa+ bé-ku 
su-wa-+na 
ju-wi’ 


i-li’-na 


ki-tunk’ 


a-ra-bo’-+-wa 
mong’-mok 
klu’+ptu 


tset-tsei’ 


J 
Lezetes are called 
} 
{ 
{ 


[ Aug. 20, 


Can this be Spanish, 
alma, soul? 

Juk, material. 

The resemblance to the 
Sp. tos, a cough, is prob- 
ably only a coincidence. 

{ Kori} is used in innumer- 

| able compounds. Not 
only is it used in the 
same manner in all the 
allied dialects, but in 
Brunka, it occurs as 
kak, the sun. Nearly 
all words relating to 
country, air, day, at- 
mosphere, sky, earth, 
in short, the general 
physical surroundings, 
contain it as an inte- 
gral part, Aovig-+-ska is 
the country inhabited 
by any people. 


** sis. 


‘brother’? and 
ter,’’ even if several 
degrees removed. 

Pa, skin, covering, sur- 
face; i-bé-ku, see to 
pack ; to cover a solid 
object. 

To cover a vessel to shut 
a book. 

See afraid. 


Ye li’-na-ka, he is 
crazed.’’ 


See calabash. 
Without chopping. 
With chopping. 


Klu, the foot; ptu, the 
sole, 

Also any dark color, es- 
pecially dark brown. 





darkness 


daughter 


daughter-in-law 


day 


to-day 

to-morrow 

day after to-mor- 
row 

3d day future 
4th " 
5th 

6th 

Tth 

8th 

9th 

10th 

11th 

yesterday 

day before yester- 

day 

3d day past 

—S. 

5th e ‘ 

dead 

debt 


deep 


kong 


|-tu-i/-na 


je+la-+ra/-kur 


jak’ + e-ra 


in/-ya 
bu-le’ 
bui’+ ki 


m-nyar’ + ki 
keng’ +-ki 
skang’ + ki 
ter’-i--ki 
kn/-gi+-ki 
pai/+ki 
konigr-+-su-ni’-to 


konig-+-d-bob/ 


| 
= 


kong-+d-bob-+ ki-+ et’ 
chi-+-ki’ 
bo/+kli 


m-nyon’/-+-li 
ka/+-ri 
skan/+-i 
i-da-wo/-+-wa 
mu/-+i 


i-shu+-tyng 


~~ 


(di)-+tyng 


| wo-+-ku-chutk’ 


| wo-- bli 


f su-ri/ 
{ su-ri+ma-ru/ 


A. P. 8.—VOL. XIV. 38 


[Gabb, 


“The day darkens” 
(either from clouds or 
towards night). 

( 7e, my, la (la-la) son; 
é-ra’-kur, woman. For 
note on je, see son. 

See father-in-law. é-7ra, 
(é-ra'-kur.) 

Contradistinguished from 
night. 

f Used in all other connec- 
tions; as kovig se, acold 


day. 


This ki, 
“* more. 
M-nyat, three. 
Keil, four. 
Skang, five. 
Terl, six. 
Ku'-gl, seven. 
Pa'yl, eight. 


is apparently 
” 


Su-ni'-to, nine. 
D-bob, ten. 
See eleven. 


Bo (but), two. 


See to die. 

See Money. 

I-shung, inside; ty7ij, 
large ; large inside. 

Deep water. 

Applied to a deep vessel, 
when the mouth iscon- 
tracted. 

Thesame, with the mouth 


not contracted. 

Large species. 

Small species; ma-ru’, 
reddish, 





Gabb.] 


to depart 
to descend 


devil 

dew 

to die 
different 
direction 
dirt 
disordered 
to dissolve 


district 
to disturb 


to dive 
doctor 


done 


door 


double 


to double 


down 


to drag 
dragon-tly 
to dream 


to drink 
to drive 
drop 
drum 


mi-+-cho’ 
j-u/+-mi 


bi 
mo/-+-wo-li 
i-da-wo/ 
hau-’ri 
weny 
ka/-mu-ni 
cho-+-ri/-li-é 
di--a/-na 
kin 

kong 
ting’-we 
tsant’/-kuk 
a-wa’ 
o-ro’-ni 


e/-na 
hu’/+Shku 
bit+-ung’/+-wa 


—~ 


j-wo-+- pung 
is 

is/+-kin 
i-ku’/+-mi 
ki-bi’-a 
kab/-+-sueng 


j-juk’ 
i-bé+-ku/’ 
wo’-li 
se-bak/ 
si 


si’-na 


po-poi’ 


mong’-mok 


[Aug. 20, 


Also perfect, indic., of 
verb, i-mia to go. 

i-u, to put in ; 7-mi’-a, to 
go. 

Also ghost, or evil spirit. 

Mo, cloud ; wo’-li, drop. 


See where. 


Di, water. 
See region. 
See country. 


Applied to a completed 
business. 

** There is no more.’’ 

Hu, house. 

Bit (but) two; ung, to 


make. 


In compounds. 
Kin, region (used alone). 
Mi (mi'-a) to go. 


Ka-puk’, to sleep; sueng, 
to see. 


I-ku, see to drag. 


Like wood, fit for burning. 
By evaporation, like 

clothes after washing. 
Wiped dry. 


(In a less degree than the 


| other words ; but more 
or less applicable in all 

| cases (partially dry 7.e. 
damp). The above are 
the common usages but 
are not absolute, the 
various words being 
sometimes used inter- 

\ changeably. 





1875.] 


dung 


dust 


eagle 


ear 
early 
earth 


earthquake 


to eat 


echo 
eddy 


edge 


elastic 
elbow 


empty 


to empty 


end 


ended 


enough 
enemy 

to envelop 
equal 
equally 
equivalent 
erect 


kong’+mo-li 


sar’/+-pung, 


ku-ku’ 
bu-la’/-mi 


i/-juk 


i-kti-tu’ 


i-o-ro’-te-nu 
ir-a-me’ 
iu-ku’ 


ki-tsung’-ki-tsung’ 
kras/-kras 
u-ra-+-ku-ching’+ wo 
u-ra--_knyi/+-nyuk 
wu/-ji-ka 
wa-ke’-ta 
i-wu’-ji-ka 
i-wa-ke/-ta 
i-tu-+-tsung 

bé-ta/ 

e/-na 

0-ro/-ni 

wed 

bo/-ruk 
j-bé-ku/-wa 


nyi’-ke-pi 


ske 
shke’-ka 


Gabb. 


See cake. 

Koy, see note to country; 
mo, cloud ; li is used in 
two or three connec- 
tions with objects in, 


mosphere, like dew, 


c 
| or derived from the at- 


rain, &ce. 

Sar, red monkey ; puvig, 
hawk. 

U, like the German iw. 

Bu-le', to-morrow ? 

(Soil). Not ijuk’, to 
drink. 

English e. 

This word is never used 
in the sense of eating a 
meal; then jé-ku’, to 
feed, is always used. 


Du, bird. In place of 
‘*bird,’’ the specific 
name of the animal is 
generally given; thus: fo- 
rok'4+-ra, alligator egg. 

Tike rubber. 

Like a switch. 

* Knee of the arm.”’ 

‘* Heel of the arm.’’ 


See naked. 


To pour out. 
Point. 

‘‘Tt is all gone.’’ 
Applied to affairs. 


Nyi, together; he’-ke pe 
alike. 


Perpendicular; see 
straight. 





evening 

to exchange 
to expect 

to extinguish 
eye 

every 

face 

to faint 


to fall 
family 
far 


fast 


father 


father-in-law 
to fear 
fear 


feast 


feather 


tski-tski’-a 


| d-ra-d-dai‘ 


{ +) 
i nyl’-;-es 


tson’-ni 
mne’-we 
ka’-ble 
i-wo-+tu’ 
wo’-bra 
{ o-ri-ten-e’ 
| seny 

wo 
si-wany+-e’-na 
i-haw’-na 
di-jam/ 
ka-mi’/-mi 
( bet/-ku 
( dé re/-re 

ki-u’ 


yol’-ta 


j 
| chi’-ka-+tyny 


jak 
su-wa’-na 
su-wa’/-na 


sa--bii-ra/+-ung 


du’+kwo 


{[ Aug. 20, 


Nyi, together; shke, level; 
in a straight line. 

Even in a pile. 

Both of these words mean 
equal on the edges ina 


4 pile, like bricks in a 


| wall, or the cut leaves 
of a book. 
Also late. 


Also to shut. 


See all. 


See round. 
St-warg, wind ; e’-na, to 


finish. 


Rapid. 
Secure, hard. 
Fat, grease or oil of any 
kind. 
A fat animal, 
Fat person ; see stout. 
‘Always used with a per- 
sonal pronoun or the 
name of the person; 
je ji, my father ; or with 
an exclamation, ah ji, 
oh father. 


Sa, we. To feast, to dance 
and to beat drums are 
ideas so intimately 
united in the minds of 
these people, that the 
same word is generally 
used indiscriminately 
for all three. 

Du, bird ; kwo, see scale, 
skin, nail, &c. 





1875. | 


to feed 
female 
fever 
few 
fierce 


to fight 


to fill 
to find 
fine 


finger 
to finish 
finished 
fire 


fire-fly 


fire-wood 


fish-scale 
flash 


flat 


flea 


tlesh 


floor 
flower 


fluid 
fly 
to fly 


{< ye 


jé-ku’ 
la/-ki 


tak 
et/+ket 
wa-wa’-ni 
bu-kwe/-wa 
nyi’+pu 


i-u’ 
i-kwon/-ju 
wis-wis’-i 


u-ra/+ska 
e/-na 
o-ro/-ni 
bo’/-wo 
ku’/wo 
ka-tu 


bo’-wo-+-tak 


ni-ma/ 


ni-ma/+kwo 
wo’-nyn 
su-tat/ 

Shke 


ki 


du/--ra 
chi-ka’ 
du--ra/+-chi-ka 


hu-+shiung 
ma’/-ma 


di--sé-re’-re 


\ a-bas/-a-bas 


si-chu’ 
i-un’/+e-mi 
mo 


[Gabr, 


See to eat and food. 

La ra in é-ra'-kur, wo- 
man. 

Spleen. 

Et, one. 

Also less. 


Nyi, together; i-pu, to 
strike. 
Also to put in. 


Like either a thread, or 
powder. 

U-ra, arm. 

See ended. 


Specific. The small flies. 
The large phosphorescent 
élater. 
Bo'wo, tire ; tak, a piece. 
This is at the same time 
generic, and is the spe- 
cific name of the best 
food fish in the country; 
the othe r 15 or 16species 
| bearing other names. 
Kwo, see skin, nail, &c. 


Like a board, table, &>. 
Like a floor, a tract of 
country. 


Du, animal ; chi-ka’, ma- 
terial; often both words 
are combined,and more 


animal is used with chi- 
ka, thus vaca chi ka, 
beef. 

Tu, house. 

See plaything. 

Watery. 


Like thin mud. 


| 
| often the name of the 
| 


I-mi’-a, to go. 


See cloud. 





Gabb.] 


to fold 
folded 
to follow 
food 
foot 
force 

to forget 
forehead 


foreigner 
forest 


fragile 
free 

fresh 
friend 

to frighten 
frog 
tree-frog 
front 

froth 

fruit 


gall 
genitals 
to get 
ghost 
gift 
girdle 
girl 


to give 


j-wo-+ puriy’ 
chu-no/-wa 
i-ju’/+-ki 
jé-kuk’ 

klu 
ke’-sin-kwa 
hén-+i-cho’/ 
wo’ -+-tsong 
si’-gua 


{ kong’+-juk 


( korig-+-yi/-ka 
to’-to 
ha/-si 
pany-ri 
ja/-mi 
su-wa’-+ung 


ko-ru/ 
wém 
ai-u/-shent 
i-shu-ji’ 
kar-+-wo 


chik-li 


i-e/-na 


Shke 

; ke 

| ma-lek’ 
i-krung 
bi 
wig’-bru 
ti-e/ 
ki-pam/+-wo 
ta/-ji-ra 
a-la-bu/-si 


See to double. 


See introductory notes. 


Korg, see country ; juk, 
material. 


See tender, weak. 


See family. 
Sii-wa-na, afraid; ung, af- 
fix, to make. 


In front, see behind. 


Kar, tree; wo, round, a 
lump. 


This is probably not 
the Spanish llena, but 


j 
} és 
e’-na, ended ; #. €., **no 


more can be put in.”’ 


Female. 


Male, human ; see penis. 


See devil. 


See belt. 

Before puberty. 

After puberty. 

‘Give me,’’ i-mu’-nya ; 
‘‘give him,’’ j-mu/-ye, 
or i-mu-ye-ta. This is 
the same word as 
i-muk, to put. To give 
anytbing toa person is 
consequently to put it 
with him, I-mzw, to put, 
ye, he, ta, with. 





1875. ] 


glad 


to go 


God 


good 


to grab 
grandfather 


grandmother 


to grasp 


grass 


grasshopper 
gravel 
grease 
green 

grief 

to grind 


to grow 


guatuso 


gun 


hair 


half 
hammock 


hand 


handle 


to hang 


553 
ish-tsin’-é 


{ ij-mi/-a 
(i ju 


si-bu/ 
boi 


i-krung 
re-wu/-+je-ke 
nu-wi’--je-ke 
i krung 


+ chi-ka 


di’-tsik 
tsony’-+wo 
ki-u’ 
tsé-bat/-tsé-ba 
hed-i-a/na 
i-woh/ 
de-tyriz’+eh 
i-tar-+-an’-o 

( i-tar +-ar’-ke 
shu-ri/ 
mok’-kur 

( konsh’-ko 

( ko+juk 


shong’+-buts 


ki-pu’ 
u-ra/+Shkwe 


kut--a/ 


( ki-chat/+ku 


| 
| 1-mo--wor ka 


! 
j 


| 
| 
( 


| 
| 


|[Gabb. 


For notes on this word 
see introduction, and 
especially the 
gation. 


conju- 


Also clean, pretty. Em- 
phatic boi’-hi. 


Je-ke; see old. 


Chi-ka, material, is here 
used contrary to the 
sense explained, (see 
material) because kovg 
-+juk, having the same 
etymological meaning, 
is applied to forest. 


Tsovg, sand. 
See fat. 
See wet. 


See sad, sorry, 

A plant. 

A person or animal. 

Dasyprocta cristata, 

Of the head. 

Of the body ; 
rial. See leaf. 


Shong 


tee n, 


juk, mate- 


, see middle, be- 

but, two. 

See to sleep. 

See finger; also introduc- 
tory notes. 

Sister ; tabe kuta, knife 
handle; thé sister of 
the blade ! 

By tying, like a ham- 
mock; ki-cha’, a string. 

By simply hooking up, 
without tying; although 
i-~o'-mo is a knot. 





hard 


to have 
hawk 
he 
head 
to heal 
heap 
to hear 
heart 
heat 
to heat 
heavy 


heel 


here 


to help 


high 


hilt 

hip bone 
hip joint 
to hold 
hole 
hollow 


honey 
ho« rk 
horizontal 


dé-re’-re 


et-so/ 
pung 

ye 

wo/-ki 
boir/+ke 
i-ra-pa’ 
ish-tsu’ 
me’-+-wo 
ba 
i-ba’/+ung 
nyets 


klu+knyi’+nyuk 


{ i/-nys 
(i-e/+ku 


chii-ki/-a-mu 
kong-+-Shke’ 


kong’+ bé-ta 


f 
\ 


u/jum 


kut-+-a/ 
te’-++ wo 
di-che’+wo 
i krung 

ie 

; i-wo’--an 
bur’+di-o 
bi-ko-ru’ 
ki-pak’ 


[Aug. 20, 


¢ This word has as many 
significations as its 
equivalent in English. 
It applies to substance, 
strength, rapidity, and 
difficulty. 


See to be. 
Also site. 


Boi, good. 


Ung, affix, to make. 

Usually used with very: 
oru-+nyets. 

Klu, foot: nyuk, butt. 

In this place. 

In this direction; see 
there. 


Shke, perpendicular. 


Bé-ta, a point ; the point 
of the country ; also a 
mountain. 

Applied to. all hills or 
peaks not covered with 
forest. 


See handle. 


Di-che, bones. 


Any hole, whether a per- 
foration or a cavity. 
Bur, bee ; di-o’, juice. 


See fo sleep, and intoduc- 
tory notes. 





house 

how 

to hum 
humming-bird 
hungry 


to hunt 


husband 
hush 


to ignore 


iguana 
immediately 
in 

inclined 


ba 
ba/-ba 


ba-+-shki-ri/-ri 


.pa+li’-na 


bu 
im/-a 
i-bor-+-a-ru/ 
bé-tsung’ 
dé-wo-be-li/-na 
{ j-je-bu’-rik 
{ j-ja+lu/ 


je+wim’/ 
su-wang-+bru/-wo 


je 
\ je’-re 


mi-ka-re’ 


( bru 


| ech’ke 


bwah 
{ er’-+-a-pa 
( sir/+a-pa 
i-shung’ 
o-utk’ 


XIV. 3T 


[Gabb. 
But one syllable is used 


with anovher word, as 


{ 
| when in combination 
} 


korg ba, hot day ; when 
used alone the syllable 
is repeated. 

Shki-ri-ri, (tski-ri/-rt) yel- 
low ; this is used in ex- 
aggeration, “yellow 
hot,’? as we say ‘‘red 
hot,’’ and is often ap- 
plied to the weather, 
food, &e. 

+-¢-lt’/-na) ‘boiling 
hot,’’ similarly used 
when one is perspiring 
freely. 


Bor, (bur) bee? 


To hunt game. 

Ju, auxiliary; to hunt 
anything lost. 

Je, my. See note to son. 


Su-wang, wind. 


Re is a sort of emphasis, 
added occasionally to all 

the personal pronouns 
{| except ye-pa. 


Bru ji, ‘“‘I do not know 
who.’’ 

Used only alone, as a re- 
ply, while dru takes its 


above. 


( 
| place in a sentence, as 
L 


In the past. 
In the future. 


See sloping, beveled. 





inside 


instead 
instep 

to interpret 
intestines 


iron 


it 
jar 
jaw 


to jerk 


jigger 
to join 


joint 


juice 


to keep 
kidney 
to kill 


kind 
knee 


knife 


to knock 
knot 
to know 


lame 


language 


wésh/+-kin 


¢ hu/+-shung 


i-shuny 


ske’ 
klu--tsing’ 
ju-ste’+chu 
nya’-+-ké-bi 


ta-be’ 


é-hi 

ung 
ka’+-ju-a 
i-kunt’/-sa 


ki L-la 
nyi/+-wo-ju 


ki-cha/-++-wo 


di-o 


i-bru’ 

hak 
i/-da-wo’-wa 
boi’-+-sen 
wak 
ku-chi/+-wo 
ta-be’ 
ta-be/+-la 


i-pa’++-pu 
i-bu-ra’--ung 


1-wo mo 


aph-chen’ 
mu/-ya 
u-Shtu’ 


{ Aug. 20 


( These two words are ap- 
plied to the inside of a 
house; while i-shufgz 
is restricted to the in- 
side of a vessel, the in- 
terior of the body, of a 
hollow tree, a box or 
any other comparative- 


ly small space. 


I-chu, to say. 

Nya, dung ; see belly ; ké- 
bi, snake. 

Also knife; anything 


made of iron ; see pot. 


A ka, tooth. 


Nigua ; Pulex penetrans ; 
ki, flea; la diminutive. 
Nyi, together; see to 
ake, to sew. 
Ki-cha, a tendon, a string; 
0, a lump. 
Any fluid expressed, like 
whey from curd; milk 
from the breast, honey, 


&c. 


See to die. 
Bot, good ; in disposition. 


Class: see tribe. 


See tron. 

La, diminutive ; a small 
knife. 

pu, to strike. 


L 
Ss 


ee to beat, feast, lo dance 


Wo, round: no (i-mao’ 
to tie. 





large 


last 
late 
to laugh 
lazy 
to lead 


to leave 
left hand 
leg 

to lend 


less 
to let 
to lick 


to lie 
to lie down 


: 
| 
| 
| 


= 


ne 


5 


bru/-bru 


ty rig 


+bru 


bé-te-_ka 
tson/-ni 
ma-nyu 
jé-ke/-i-a 
u-ra’/+-yu--mi 


ko-juk 





kar’-ku 
i-hu unt 


u-ra- bii-knick 


klu’-+-ké-cha 
dé-pe’- 


wa-wa’-ni 
on/-si 
i-ku/-++-juk 


kon/-shu 
i-tu--is/ 


{ Simply large. When ap- 
plied to a stream (di- 
ki-bi’,) it means river, 
| “large water.” 

The commonest form; 
when applied to water 
it means deep. 

Oftenest applied to ani- 
mals and to domestic 
utensils. 

Very large; more em- 
phatic than the pre- 
ceding forms. 

Bé-ta, point. 


pee even 


U-ra, arm: mi (i-mi’-a) 
to go. 

a plantain, or other 
large leaf used for 
wrapper, or for a re- 
ceptacle for food, &e. 
The Mosquito word 
sir, from the same root, 
means a banana. 

Of a tree, in a collective 
sense: kar tree: ko’- 
j tk see hair. The idea 
is the same and the 
distinction is made by 
kar, the name of a per- 
son, a pronoun, &c. 

Ku, tongue; asingle leaf, 


} 


, House. 


/ I 


U-ra, hand, (arm), 


Really few; there is no 
other word. 
Imperative ; 07/-s7 tso-si, 


tso-st (et-s0-87) to be: 
‘let it alone.’’ 
» 10 suck. 


y 


[-tu, to throw ; 73, down. 





Gabb ] 


to lift 


light 


lightning 
lips 


to listen 


little 


a little 


liver 
long 


to look 


to look for 


to loose 


to lose 


lost 
louse 
lump 
macaw 
maggot 


maize 
to make 


male 
man 


} 


i-ku/-kn 
( su-ru/-ru-i 


lu 


ho bo/-bras 
a-ra-+- wo’-nyn 


ku’/-kwo 


ish-tsu/ 
( tsi’/-la-la 
la’-la 
} 


lia 


{ wa-wa-ni 
wi-ri-wi’-ri 
\ wi-di-wi/-di 
| bi-ri-bi/-ri 
hén 
bi-tsing’ 
i-saung’ 
lu 


ip-tsu/ 


( cho’/+wa 

{ cho--rai’ 
kung 
wo 

{ pa 

{ ki-kong’ 
hu’/+-nya 
i-kwo/ 
i-ju-++-wo/ 


we’-nyi 
we’-wi 


(White), light colored. 


Kovg+lu, daylight; bor 


+lu (bowo-+lu) fire 
light. 

Light in weight. 

A-ra, thunder; wo-nyn, 
flash. 

Ku’, tongue ; kwo (i-kwo- 
lit) skin. 


Applied to a child. 


{ Diminutive ; used with 


various nouns; di--la, 
rivulet. 


Local pronunciations. 


Always used with the 
auxiliary ju ; ju+du. 

See to untie. 

This is rather a verbal 
root than an indepen- 
dent word; see to re- 
member and forget. In 
other casesit carries the 
terminations wa, and 
rai; see notes on the 
conjugations. 


See round, 
Green species. 


Red species. 


Ju, auxiliary; wo, 
plete. 





many 
how many, 


so many 
marsh 


material 


meadow 


measure 
meat 


medicine 


metal 


midday 


middle 


midnight 


milk 


tsei 

( hit 

{ bil 
iSh’-ke 
doch’/-ka 


 chi-ka/ 


sok 
ya-ma-un’-ya 


f du’ ‘ra 


( chi-ka/ 
kt-pu’/-li 


nu/-kur 


di’ --bé-ta 


shu-+shong’ 


kong-+-shong’/-+-buts 


tsu’/+-di-o 


| 
| 


} 


[Gabh, 
See mue>. 
Impersonal. 


Personal. 


See mud, bog, 


‘Any fibrous, or not 


compact material; as 
cotton, sa-wi/H juk - 
leaves of a tree, > or 
hair of the head ko- 
juk. 

iy homogeneous sub- 
stauce; as si-ru’-+-chi- 
ka, cake chocolate - 
su-ni!4 chi-ka, deer 
meat; si-ni/+chi-ka, 
caoutchouc. Only one 
exception to this rule 
exists, see note to 


drags 
J . 


; See note to flesh. 


Applied derivatively to 
money. I have heard 
quicksilver called nu- 
kur’ | die,’’ 


juice, 


metal 


Di-wo, sun; bé-ta, point, 
summit. 

Shu is used in nearly all 
words where the width 
is a component idea ; 
see wide, naATTOUW, be- 
tween, inside; shong, 
see half, between. In 
a combination, shoviq 
only is used ; thus nyo- 
ro'4 shong, the middle 


of the road. 


Koiiy, see day ; shong’-4 
buts, half. 


Tsu, breast ; di-o, juice. 





Gabb.] 
mine 
mistake 


mole 
money 


monkey 


month 


moon 


more 


morning 


mosquito 
mother 
mother-in-law 
mountain 


mouse 


mouth 


to move 


much 


500 
je’+cha 
hén-+-cho’/+-wa 
skwe, 
nu/-kur 


sar 
{ 


wib 


hyuk 


Sl 


si’+-wo 
ki 
i ku 


bu-la’/-mi 


5 
| en-i-ai’ 


shku-ri’ 
je-+-mi’ 
wa’-na 
kong’ +-bé-ts 
skwe 

(ku 

( nyuk 


i-sku’ 


¢ tsot-tsei’ 


| chuk’li 
Lo-ru/-i 


{ Aug. 20, 


Je, 1; cha, sign of posses- 
sion. 

See to forget, remember, 
think. 

Also rat, mouse, &c. 

See metal. 

Ateles. 

Mycetes palliatus. 

Cebus hypoleucus. 

Si-wo, moon. In counting, 


sitet one month, &c. 


See early ; bu-le’, to-mor- 
row. 

‘This morning,”’ already 
past; see to-day, here, 


now. 


Je, my ; see note to son. 


See Aill. 

Also mole, rat. 

Of an animal. 

Of a river ; see rump. 


Restricted to quantity or 
num ber. 

Although these refer 
rather to quality than 
quantity, they can be 
used in either sense. 
When combined, as is 
sometimes the case for 
emphasis, they become 
0-ru-t chuk’-li. Al- 
though both have the 
meaning of much, or 
very, each is used, ac- 
cording to custom, with 
particular words, al- 
though with no differ- 


ence of sense; o0-ru 





[Gabb. 


nyets, very heavy; tyiig 
chukli, very large; pe 
ratskt orui, many peo- 
ple are coming; pe tsost 
tsot-tsei, there are many 
people there. 

how much be-kongs’ 

mud doch’-ka Chi-ka, material. 


mute mé, 

nail u-rats’-kwo U-ra-+-ska, finger; kwo, 
scale, skin, &c. 

Both words are used for 

bare or naked ; but the 

latter (‘‘empty ”’ qg. 0.) 

 suim’-é is usually applied to 


( wu/-ji-ka 
according to local 


custom are yet toosmall 
to wear clothing. 
Probably both derived, 
with i-ki-a/-na, to want, 
from the same root as 
i-kiu, to call. These 
three verbs run into 


to name 
name 


each other in conjuga- 


! | 
naked | naked children who, 
} | 


tion. 

Shu, see middle; ¢ts7-la-la, 
roe |-tsi/-la-la small. Anything hol- 
narrow ; low ; also a stream. 
| bi-sutk’ Anything solid. 
navel mo/+-wo Knot. 

tsi/-net 
near ku-ku/-ni In place or time. 
( ket/-ke In time only. 
This ké-cha, does not 
| seem to be connected 
ki-li/+-ké-cha + withAi-cha’, a string or 
| tendon. It occursagain 
L inleg. 
na-mu’/+-ka Tiger’s teeth. 
pu-li/+ki-cha Made from shell beads ; 
see shell and string. 
ae ( Made from beads g. ». 
There are other less 
common names, all 
taken from the material 


bi/-wo-+ki-cha 





Gabb. ] 


needle 


negro 
Dest 
new 
picht 
nipple 


no 
n bo j V 
poise 


nvob 


nose 


nothing 


DOW 


nuchal lump 


numerals 
1 


{ kush 
\ di-ka/ 
tset-tse’+ wak 
du/+-hu 
pa/-ni 
né-nye/-wi 
tsu+wo/-+-bé-ta 


, au 

i ke 
ke’+-ji 
ha-lar’ 
di’+-bé-ta 
ji’-kut 


shun/-tai 


i’-ya 


ku-li/+duk-wo 


et 
( but 
} bul 


| bui 


| bo 
{ m-nyat’ 


| m-nyal’ 
} 
! 
| 


m-nyar’ 
| m-nyon’ 


keil 


keng 
ka 
skang 
skan 


{[Aug. 20. 


Thorn. 
T'set-tse, dark ; wak, race. 
Du, bird; hu, house. 


Tsu-wo, breast; bé-ta’, 
point. 

Negation. 

Not. 

Ke, not; ji, who. 


See midday. 


A asic father. Used only 
as follows—‘‘ kam je 
howo’ betse’’’ (not I fire 
prepared). ‘‘ have not 
kindled the fire.”’ 

Ke, not; ku, more. 

Nothing whatever. Only 
used for ‘absolutely 
nothing.”’ 

See here, and to-day. 

Ku-li, see neck. The en- 
larged nuchal ligament 
caused by carrying 
heavy loads suspended 
from the forehead. 


Impersonal. 

Personal. 

Counting days, future. 
Counting days, past. 
Impersonal. 

Personal. 

Counting days, future. 
Counting days, past. 


Counting days, future. 
Counting days, past. 


Counting days, past. 





Gabb, 


terl 
 ter’-i Counting days. 
( ku’gl 
(ku/gu Counting days, future. 
pa’-gl 
pai Counting days, future. 
pa Cuunting days, past. 
su-ni/-to 
d-bob/ 
d-bob-+-ki--et’ Ki, more ; 
d-bob-+-ki-+- but’ 
d-bob--ki-+-m-nyat’ 
d-bob- but/-juk But j ik, twice. 
d-bob--but’-juk-+-ki-+ et 
ki-u/ 
i-nu/ Old and worn out, or de- 
cayed. 
ke’ji-ke Old person. 
bé-ta/+-kin Be-ta’ summit; kin, 
region, 
once et’/--é-kur Et, one; e’-kur, alone. 
ore, at a time et+-ket/-ke See only. 
{ e/-mi See alone. 
\ ket Ki+-ket, only one; but 
ke’, only two, 


only 


open ha/-si 


To uncover a vessel, to 
(i-Shku-+ku’-ka open a book; see to 
cover. 
i-wo/- wa To open a door; see to 
shut. 
to open 1 i-shuiig-+ pu To spread, to unfold. 
i-pu Also to strike, to push. 
(They sometimes say hu 
. a ’ shku pu, literally, ‘push 
ee | the door (open),’’ but 


i-wo-wa is better. 


to oppose iu-mu/-ka 
si-ka/ Also. ) There is no 
other < hau’-ri Different, nearer way 


\ et/ 1 @-kur Once, of approach- 


ing the idea. 


otter ha-wa/ Lutra Braziliensis ? 


2 
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out 
outside 


over 
oyster 


to pack 


package 

pain 

to paint 

palm of hand 


pantaloons 
part 

to part 

to pass 


pasty 


to pay 
pebble 


peccary 


penis 


people 


perhaps 


perpendicular 


person 


petticoat 


{ 
] 
( 


u’+-te-+-kin 


bé-ta/+ kin 
shuk’-te 
i-be-ku’ 


dali 
dé-li’-na 
pat’yu 
u-ra’--ptu 


klu’+-yo 
ek’-sin-e 
i-bra/+-tua 
i-ru/-+-mi 
i-tu-wo’/ 


pa-tu-en’-ke 
ak’+-wo 


ka’-sir 
si-ni 
ma-lek’ 


ké-be’+-wo 


pe 


wak 
\ wak-4 i-pa 


bru 
shke’-ka 
‘ji 


ke’-ki 


ba’/-na 


jAug, 20, 
‘ Kin, see region. u is pro- 


The expression (lite- 


[ 
ably from hu, house. 
j 
{ 


rally outside of the 

house) is applied to the 

outside of anything. 
See on. 


See to drive, to enve lop, to 


cover. 
See to ache. 


Ptu, palm or sole; see 
Soot. 
Klu, leg ; 


, 


see shirt. 


I-tu, to cut. 

Mi (Gi-mt'-a to go. 

Like dough or stiff mud ; 
see viscid and fluid. 


Ak, stone; wo, round, 
lump. 
Dicotyles torquatus. 
D. labiatus. 
Human ; see tail 
Ké-be’, snake ; applied to 
all the lower animals. 
As individuals, 
Asapplied to tribe or race. 
Collective, thus sa wak-i_ 
pa, our people ; never 
sa-wak, to distinguish 
| from ant ((sa-+-wak). 
See to ignore. 
See straight. 
See who ; ke-ji nobody. 
( Person of consideration, 
| used like sir,in English; 
} probably from ke'-ji-ke 
old. 
(The native dress of the 
women; a cloth tied 
round the loins and 
| reaching to the knees. 





to pick up 


piece 

pile 

to pile up 
piled up 
to pinch 
pine apple 


pipe 


plain 
to plait 


to plant, 


plantain 
plastic 
to play 


plaything 


plenty 


point 
pointed 
polished 
possession 


pot 


to pound 


to pour 


precipice 


preguant 


; 1-shtuk 

( i-ku/kn 
tak 
i-ra-pa 
i-ra-pa’+-ung 
i-ra-pa’-+-na 
i-ku-ni-tsu/-wa 


a-mu/-+-wo 


ca-chim/’-ba 


ske, 
i-to/ 


kong 


kong-+Shke/ 
du-ki’, 


; 


{ j-taung’-bo 

\j-kyu 
ko-rub/ 
i-no/-i-no 
ij-nuk’ 
ma/-ma 
nu’/-kur 


o-ru/-i 
shkon/-ten-e 
bé-ta/ 
beé-ta/-ta 
u-ris-u-ris’-i 
cha 
ta-be’-+ 


Lung 


i-wo--tu 


i-tu’+tsung 
i-tu/ 

(jeu! 
ak’+-tu 

{ nya’-+-ye 

{ bo’/-bo-kye 


{Gabb. 


To gather. 
To lift. 


A heap. 


A borrowed word found 
all over Spanish Amer- 


ica. 


In place of; see equiva- 
lent. 


Place for a thing. 


See country; ima korg 


kye? ‘what is this 


place called ?’’ 
Shke » flat. 


Seeds. 


Roots. 


See flower. 
See metal, money, and to 


lo play. 


Much, many. 


Also summit, top, end. 


See note to mine ® 
Ta-be', iron; see ¢ron and 


jar. 


To pour out. 


To pour in. 


Ak, stone, rock. 


Human ; see deliy. 
Lower animals. 





Gabb 


to prepare 


pretty 


price 


priest 
proof 

to prove 
to pull 

to pull out 


pulse 
to push 


to put 
to put into 


quarter 


rainbow 
rat 
ravine 
raw 


to reach 


ready 


red 


}-be-ket/-ke 
boi 
town’-+-ske 


tsu’-gur 

cha/gu 
i-cha’-gu. 
i-kung. 
i-shung’/+ kung 
si-wang’+-ki-cha 
i-pav’-ku 

i-muk’ 


; 


i-u 


i-ju-wa/ 


bet/-ku 
dé-re’-re 
bou’-i 


kaw’-ni 


ké-be/ 

skwe 
kong-+-be-li’-na 
ha’-ki 
f i-ru’mi 


i-re’-ska 


fon’-a 

( bé-ket’-ke 
mat/-ki 
mat’-kli 

( ma/-ru 


Seo ready. 

See good, 

See to buy; ske, value, 
equivalent. 


[sh-tsu, to sing ; a singer. 


To straighten ; to spread 
out. 
Si-waig, wind; ki-cha, 


string. 


See to give. 


See to pour. 


| Applied only to the quir- 


ters of au animal; for 
; a fourth part of an in- 
| . 

animate object, they 


only say tak, a piece. 


Rapid, sudden, to hurry. 
Applied toarapid stream. 
Very quick, 


This word is now in a 
transition state. ovig- 
+li, the original form 
(see note on dust) is 


still sometimes, though 


{ 
| rarely, used, and is 


equally understood. 


Snake. 
Also mouse and mole. 


In going to a place. 

With the hand; always 
used with w-ra (arm, 
hand); thus ‘‘I cannot 
reach it’? ke je u-ra re 
ska. 


To prepare. 


Reddish. 


Brownish red. 





region 


to remain 


remainder 


to remember 


to resemble 
to reside 

to rest 

to return 
ribs 

ribbed 
right 


right hand 


rim 
rind 
ring 
ripe 

to rise 
river 
rivulet 
road 
to roast 
rock 
to rock 


to roll 


roof 
roots 


rope 


on’-te 

bé-ta-+- on/-te 
bé-ta+-tso’/+-nya 
ke-+-hén-i-cho 
sung 
se/-ne-ke 
he’-ne-ke 
re/me-li 
chi-ne/’ 
bu-ché-no/-noi 
boi 


u-ra+bwa/ 


su-su/-i 
i-kwo/-lit 
shkit/-ke 
ri 
i-ku/-kn 
di+-ki-bi’ 
di+la 
nyo-ro/ 
i-ku-ke/ 
ak 
a-lik-a-lik/-e 


i-wo-be-tru’ 


hu-+ku 
wi’+nyuk 
( bus/-kr 
du/-ki 


| 


| tsa 


Gabb. 


ing. It is used thus, 
Lari kin the region, or 
district of Lari; dé-je 
kin, the salt region (the 
sea). Besides it signi- 
fies on, or in, a place or 
direction ; ts kin, be- 
low ; bé-ta kin, on the 
point or summit of a 
hill ; nyo-ro kin on the 


s has a double mean- 
} 
L 


road, 


3é/-ta, see end, point. 
T'0(et-so-s7) to have, to be. 
Ke, not; see to forget. 


Tosee, to look. 


Good. 
U-ra, arm ; dbwa, right, in 


sense of direction or 


\ side only. 


See skin, bark. 


See shki, round. 


Di, water; ki-bi, large. 
La, diminutive. 


Stone. 
As a cradle, or a round- 
bottomed vessel. 
See fo twist, to turn, to 
shake. 
Hu, house. 
Nyuk, rump, butt. 
A twisted, or ‘‘laid’’ rope. 
A plaited rope. 
( Acommon, roughly made 
rope, a bark string, or 
a vine used in tying: 


| 
| 
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rotten é-nu/-né-wa See old. 
rough a-ten-é-ten-e/ 
Cireular. 
( Used for anything round- 
round 
ed, like the face, a seed, 
a lump in the flesh, a 
rounded hill, the sun, 
moon, and in the names 
of various parts of the 
body. 
rump nyuk See butt, roota, 
mouth. 
to run i-nen-e’ 
sacrum ju/-wo--di-cha Ju’-wo, small of back; 
di cha, bone. 
sad hed-i-a/-na See grief, sorry. 
saliva wi’-ri 
salt dé-je 
sand tsong’ + chi-ka See beach, gravel, mate 


rial, 


This root, probably de- 
rived from some allied 
dialect, is now adopted 
into Isthmian Spanish 
as ‘‘uli,’’ **hule,’’ ete., 


for caoutchouc, 


savannah sok 
to save i-bru/ 
to say i-chu/ 
scab i pash’/+-kwo Kwo,scale; not i-pa-+-skwo 
to wash. 
to scare sii-wa’-+-ung See to frighten. 
scattered tski’-tski 
scorpion bi-che 
Like to scrape the bark 
i-a-pa/+-si-u from a stick; to scale 


to scrape a fish is 7-kiwo/--si-u. 


\ i-kru To clean a dirty surface. 


to scratch i-bi/-u 

co ( di--.dé-je Di, water ; dé-je’, salt. 
( dé-je+-kin See region 

to search i-ju-+-lu See to hunt, to look for. 

to see sueny 

seed wo’ See round. 


to sell i-me’-rir 





1875. 


to send 


to sew 


shadow 


to shake 


shallow 


sharp 


to sharpen 


she 


shell 


shield 
shin 


to shine 


shirt 


to shoot 


569 


i-pat-ku--mi 


i-wo-+ju-+wo 


si-ri-u/-gur 
i-wo--ti/-u 


) 
i-wong-+ju 


bu-litk’ 


a-ka’/+ta 
bé-ta/-+-ta 

( a-ka/--ung 
{ bé-ta/ 
ye 


- i0k’se-r9 


| 
} 
| 


i ubg 


pu-li/ 


su-ri’ 
sa-ra/ 
so/gur 
tang’--wo 
du-r/u/-ru-i 
i-lu’/+-gur 


pa’+-yo 


i-tu’ 


Gabb., 


I-pat-k u,to push : j-mi-a 


to go. 


Wo, besides round, means 
in this and similar con- 
nections, whole, to- 
gether, complete or 
closed, See to close; 
i-ju-wo, to make, ‘‘to 
make closed,’’ or ‘‘to 


make together.”’ 


(A violent motion like 
shaking dust out of a 

(cloth. 

A gentle motion, like 


leaves in a breeze. 


Applied to water; di-+-s7 
a shallow stream or 

pond, 

A shallow vessel, likea 


pan or dish. 


A-ka, tooth, sharp tooth- 
ed or edged; like a 
knife edge. 


Sharp pointed. 


Also he. 

Flat univalves; helix, 
cyclostoma, he licina, etc. 

Long univalves ; melania, 
bulimus, glandina, etc, 


Donaz. 
Large bivalves. 


Lu, light ; to shine like a 
fire, to give light. 

Pa, skin, covering ; see 
pantaloons. 


To cut, to chop. 





SSS 


short 


shoulder 
shoulder blade 
shrimp 


to shut 


sick 


side 


silence 


similar 


to sing 
sister 


sister-in-law 


skin 


skull 
sky 

to sleep 
sleepy 


sloping 
sloth 


slow 

small 

small of back 
to smell 


to smell good 


smoke 


f hu’-ye 
( hu/-shi-a 


so/-bri 
oO 
so/ 


{ I-wo--tu/ 


{ j-Shku-+ pa-bé-ku’ 


ki-ri/-na 
{ wo’+su-li 
{ u-ra/ 


bi/-né 
( he’+-ké-pi 
nyi’+ke-pi 


) di-u/-si 


| nyi-+-Shtsei’ 
isb-tsu/ 
kut-+-a/ 
bo/+kut 
i-kwo/-lit 


pa 


wo’-ki+-dicha 
hony’-+-kut-tii 
ki-puk’ 
ki-pu-+-wet/-ke 
o-utk’ 
sé-nony’ 

se/-ri 

di’-ra 
en-ai-en-ai’ 
tsi’-la-la 
tsing-wo 

la 
a-mas-a-mas’ 
m-nas-m-nas’-i 
shkon-o/ 


This was explained to me 
by the person holding 
his hands but a few in- 
ches apart ; saying this 
was hu’-ye; with his 
hands about a yard a- 
part he said hu’-shi-a, 
while any greater 
length is bi-tsing, long. 


See aze. 


See to close, to cover, to 
open. 


Of the body. 
Right or left hand ; w-ra, 
arm. 


Alike, also, thus. 

Equal, alike. 

‘** Like that.’ 

Exactly alike,inu speaking 
See priest. 


Cuticle, bark, scale, nail, 
feather, &c. 

Caticle, surface, or any 
soft outer envelope. 

Wo-ki, head; di-cha, bone 

See note to cou ntry. 


See beveled. 
Choloe pus Hloffmanni. 
A retopithec us castaniceps. 


Cycloth urus dorsalis. 


See little. 


Like flowers and fluids. 
Like food. 





smooth 


to sneeze 


80 


soft 


soil 
sole of foot 


solid 
sometimes 


son-in-law 


soon 


sore 


Sorry 
sour 
to speak 


spirit 


(iii 


jis-jis 
u-ris-u-ris’-i 
pu-li’ 


+ jok’-se-ro 


ki-pe 


chi’-na 
i-nyes’ 
he’-ké-pi 


a-ni’-ni-é 


b-jo/-b-jo 


i’-juk 
klu-+-ptu 


me/-ye 
mi-kle’ 


na-wa/-ki-ra 
sir/-a-pa 
tsi’-net 
su-me/-+-wo 
ki-nuig 
hed-i-an’-a 
shku-shku’-i 
i-Shtu 

bi 


wig’-bru 
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[Gabb 


Both syllables equally 
accented. Not neces- 
sarily polished. 

Polished. 


; See shell 


Shell-less species. 

A curious coincidence ex- 
ists in the fact that in 
the Island of Santo Do- 
mingo, where there are 
no venomous reptiles, a 
poisonous plant, retain- 
ing its native name, is 
called by the people 
ki-be’. 

‘*So, or thus, he says.”’ 

Alike, or similar; it is 
also used in the sense 
of **do it 8o.”’ 

Like cloth. 

Like a cushion, or soft 
bread. 

Earth; not i-jwk’, to drink. 

Klu, foot; ptu, also palm 
of hand. 


Je, my ; la, or la-la, from 
tst’-la-la little. Father, 
mother, son, &c., are 
always used with either 
a personal pronoun, or 
the name of the relative. 


See immediately. 
Near. 

Uleer. 

Proud flesh. 

See grief, sad. 


See ghost; also introduc- 
tory notes. 





Gabb.] 


to spit 
spleen 
to spoil 
spotted 


to spread 


spring 
sprit 


spy 


square 


to stab 

to stand 
star 

to start 

to steal 
stick 

to stick to 
sticky 


to sting 


to stink 


to stir 


stone 


stool 


stout 


wu-ri-+-tu-+ wo’ 
tak 

i-nu/-né 
kro/-ro 
i-shung-+-tsu 


j 

) 

} 

\ j-shurig-+ pu 
jol 
su-re’/+-wo 


i-tut/-kuk 


shki-shki’-a 


| 


| 
\ si-chit’/-ki-a 


i-tiung’+-wa 
j-mer’-dwo 
bek’/-+-wo 
be-te’ 
hog’-bru 
kar 
i-ba’-tsa-wa 
bi-ti-bi-ti’ 
i-tke’-wet 

f o-ru/--ha-ra 

( la+-su-ru/-i 
i-shu--i-krung 


ak 
krii-wa/ 


pa-pa’ 


chi-ka--tyiig’ 


See saliva. 
See fever. 
See old, rotten. 


Loose objects, as grain, 
cacao, &c.; also to un- 
roll. 

A cloth, &c.; see to open. 

Also a cataract. 


( This word applies equally 

| to a triangular or a 

polygonal surface, and 
means rather angular. 
There are no specific 
names for figures of 
different numbers of 
sides, the exact shape 
being designated by 
such phrases as ‘‘ four- 
sided,’’ &e. 

“A square prism; like a 
beam ; see angle. 


0-ru’-i, much. 

La, to smell; su-ru/-d, bad. 

Shu, see middle ; i-krusg 
to grasp, to hold. 


See bench. 
(Second person, impera- 


tive, present. This 


mood, tense, or person. 


| verb is used in no other 


In all other cases, kin’- 
\ tsu, to wait, is used. 
Chi-ka, material; ty7ig big 





1875. | 


straight 
to straighten 


to strike 


string 
strong 


to suck 


sudden 
sugar 


summit 


to summon 
sun 

sure 

to swallow 
sweat 

to sweep 
sweet 

to swim 

to swing 
tail 


to take 


to talk 
tall 
tame 

to tangle 
tapir 

to taste 


to tear 


shke-+-we’ 
i-shung/-lu 
[ i-pu 


Ti, 


ki-cha/ 
dé-re’-re 
i-ku/+juk 


bet/-ku 


pa/-gl+-chi-ka 


bé-ta/+-kin 


i-ki-u/ 

di’ 7 WoO 
je’/-na 
i-mru/+-mi 
pa-+-li/-na 
i-wush/--kru 
bro-broi/ 
a-u/-ku-ri 
i-ung’-ke-a 
ma-lek’ 
i-tsu 
i-tsu’-+-me 


i-ju’/+tsu 


i-tsunk’ 
i-Shtu’ 

tyng’ L_bru 
hu/--ru 
ish-chon/-a-ga 
na-i/ 
i-quash/-tse 


" i-krash/’/-a-na 
i 
4 


rT ° 
\ j-schi/-na-na 


tsu’+-wo 


[Gabb. 


To beat. 
To strike with the inten- 
tion of cutting or 


J 
wounding ; see to chop, 


to shout, &e. 


Ku, tongue; i-juk’, to 
drink; also to lick. 
Quick. 
See sugar cane; chi-ka, 
material. 
Bé-ta, point; kin region; 
the summit of a hill or 
\ road. 
To call. 


See true. 


See hot. 


See broom and to scrape. 


Me, yourself (take from 
me). 

Ju, auxiliary (go and 
take. 

Take it up. 

To speak. 

See large. 


HTu, house. 


Like cloth. 

To tear open, like split- 
ting a piece of sugar 
cane with the hands, 
or tearing open the 
skin of an orange. 





teeth 


tem ples 


tender 
tendon 
testicles 
that 

that (is it) 


then 


there 


they 
thick 
thief 
thigh 
thin 

to think 


this 


thorn 


thorns 


thou 
thrice 
throat 
to throw 


thumb 
thunder 


thus 
tick 


to tickle 
to tie 


wo/-+-ki+-cha 


to’-to 
ki-cha/ 
kyak 

es/-e 
es/-es 

; @/-wa 

| et’-to 

( di-ya/ 

( di-ya/+-e-ku 


ye’+pa 
bu-ri/-ri 
hog’/-bru--ru 
tu 
si-bu/-bu-i 
hén’+-bé-ku 


( i/-sa 
Chi 


di-ka/ 


di-ke’ 


{ be 
\ be/-re 
m-nyat-+juk 
bi-do/-nya 
{ i-hu/-juk 
( Y-tu 
u-ra-+ska-+ wony’-wi 
a-ra/ 
{ he’-ké-pi 
(i-nyes’ 


bur-ir’-i-e 


se-cho’-ne 
i-mao’ 


[Aug. 20, 


While other tribes have 
special names for the 
molars, the Bri-bris call 
them a-ka+-di-u/-shent 
(back teeth). 

Wo-ki, head ; ké-cha, see 
leg, neck. 

See fragile, weak. 

String. 


Apparently Spanish, ese. 
- ** 680 €8. 
Also afterwards. 


**Tn that direction ;’’ see 
here. 
See he. 


See to steal. 


See forget, remember, and 
introductory notes. 
Not e/-se, that. 


A-ka? tooth. Deriva- 
tively applied to a 
needle. 

Plural ; see introductory 
notes. 


Re, see note to I. 


See to shoot, to pour, &e. 
See finger. 


See so. 

This is one of several 
specific names for the 
same insect. 





time 


tired 
toad 
tobacco 
toes 


together 


to-morrow 
tongue 

top 

top of head 
torch 
tortoise 

to touch 
tree 

top of tree 
trunk of tree 
tribe 


true 


truth 
to turn 


ugly 
ulcer 


uncle 


unclean 


under 
to understand 
unlike 


unripe 


( di-ko/-rum 
na-mu/ . 
na~-mu--kro/-ro 
du-re/grub 
se-an/-um 
ish-tsa+-na-mu 


ny0o-nyo/-ne 


én-e/-ri-é 
shti-ri/-na 
bu-ke’ 
da-wa/ 
klu--rat/-ska 


nyi/-ta 


{ edj’/-ka 


nyi-Shke’ 
bu-le/ 

ku 

bé-ta/ 
man-e/+ bé-ta 
kirk 

kwi 
i-ku/+-wa 
kar 
kar-+-ko/-+bé-ta 
kar/+--ku 
wak 

je’/-na 


maw’-ki 


maw’/-ki 
j-wo-+-tru 


su-ru/-i 
su-me/-++-wo 
yé-nong’ 
yé-nong+juk 
nya’ 
bu-ku-ru/ 
is/+_kin 
ish-tse’-bo 
hau/-ri 
ha/-ki 
pan/-Lri 


F. concolor. 
Generic. 


F. onea. 


ditto, black var. 

F. pardalis. 

Past ; it means ‘‘a long 
time ago.”’ 

Future time, also remote. 


Klu, foot; rat-ska, see 
finger. 
See with. 


See even. 


See point, end, summit. 
Bé-ta, summit. 


Also stick ; see forest, &c. 
See tree and summit. 


In the sense of ‘‘ yes, that 
is so.”’ 

Absolutely ; as contradis- 
tinguished from false. 


See to twist, to roll, to 
shake. 
See bad. 


Maternal. 

Paternal. 

Dirty, filthy ; see dung. 
In superstition. 

See below. 


Ri, ripe. 





to unroll 
Lo untie 
until 

to unwind 


up 


upon 


upper arm 
upright 

to use 
valley 
value 

vein 


very 


vertebra 


viscid 
voice 

to vomit 
to wag 


waist 


to wait 


to walk 
to want 
warm 
to wash 
wasp 
water 
watery 
wax 


we 


i-shung-—-tsu 
i-wo/--tsu 
la-pan’-a 
i-shung’+-tsu 
shke 

a-kong 
a-kong 
bé-ta’+-kin 


u-ra’/-t+-krob 
shke/--ka 
i-wa/-tu 
kong’ +-Dbli 
ske 

ki-cha/’ 
o-ru/-i 
chuk’/-li 


tu-ru/-ru-i 


ko’ 


ki-cha 


ki-cha 


kii-nyo’-kii-nyo 
or’-ke 

cho/+-li 
i-wo-+-tsi/-tsi 
ki-par’ 
i-kin’+-tsu 


i-pan’-a 


i-shku 
i-ki-a/-na 

ba 

i-skwo’/ 
bu-kra’ 

di 
di--se-re’-re 
bur’--nya 


8a 


[ Aug. 20, 


See to open, to spread. 


See to wnroll. 
See straight. 


See point, under, and 
summit. 
U-ra, arm. 


See perpe ndicular. 


See equivalent. 


String. 


See much. 


Applied only to very hot 
water. 


Tsa, any vine or strip of 
bark that can be used 
to tie with; Ai-cha a 
string. 

Kar, wood; generally, 
one that cannot be used 
to tie with. 


Like syrup or honey. 


I-cho, to lose. 
Like a dog’s tail. 


To wait for anything or 
person. 

To wait until another 
time. 


See to call, to name. 
See hot. 


Bur, bee ; nya, dung. 





weak 


well 


to weep 


wet 


what 


when 
where 


whisper 
whistle 
white 
who 


whole 


why 


wide 


wife 
wild 


wind 
wing 


to wipe 
with 
woman 


wot dd 
to work 


worm 


{ to’-to 
 to-toi 
( ble 


( boi 
ma-iu’ 


{ nu-ne/-ga 
{ tsé-bat/-tsé-ba 


mi/-ka 


weng 


( we/-du 
sa/-sa 
Shka/-kung 
su-ru/-ru-i 
ji 
wan/-yi 


‘iub 
| i-kuen/-ke 
j 

} 

' 

. ‘ 

| in/-u-i 
shu-+tyng 


je--wa/-kur 
ka--nyi/+-ru 
si-wang 
i-pik’ 
i-pa+-kru 


co 
ig 


ta 
wa 


é-ra/-kur 

kar 
ka-né/-bruk 
nya-+bus/-éri 
( nya’/-++-wak 


Gabb. 
See tender; fragile. 


Noun. 
Adjective and adverb; 


good. 


The person, as in a rain. 
See green; applied to in- 


animate objects. 


‘¢ What is it,’’ or ‘‘ what 
is the matter.’’ 

‘“What did you say ?”’ 

Personal; who. 


‘‘ Where is ?”? Used 
in a sentence. 


Used alone. 


Ka (a-ka) the teeth ? 
Also light colored. 


Entire. 

Used alone, or at the be- 
ginning of a sentence, 
i-kuen’-ke means ‘* that 
is the reason,”’ as well 
as being used interro- 
gatively. 

Used alone. 

See middle, narrow, and 
large. 

See woman and son. 

See tame; ka (kar) tree 


(forest) ; ny, together. 


See fo ser pe. 
Accompanying. 
By means of; éwa?, 


** what with ?”’ 


See tree, stick. 


Lumbricus ; nya, dung. 





Gabb.] 
to wrap 
to wring 
wrinkled 
wrist 


yellow 


yes 


yesterday 
you 
young 
yourself 


578 


i-bé-ku/-wa 
j-wo-+-bé-tru’ 
ju-ku-nu-jt-ku-nu’ 
u-ra-+- wo’-+ bak 


{ tski-ri’-ri 
( di-ko/-lum 
J he 
‘tu 
chi-ki’ 
ha 
pu’-pu 
me 


See to roll. 


The year is counted by 
the dry seasons when 
the flower stalks of the 
river cane are ripe and 
fit to cut for arrow 
shafts. 

Bright yellow. 

Brownish yellow. 


\ ai 
; Synonymous ; hé is most 


commonly used. 


Only used in compounds; 
see note on pronouns. 
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THE EFFECT OF MAGNETIC AND GALVANIC FORCES UPON 
THE STRENGTH OF, AND DESTRUCTION OF IRON AND 
STEEL STRUCTURES. 

By CuHar_Les M. Cresson, M.D. 

(Read before the American Philosophical Society, June 18, 1875.) 


Bars and Structures of Iron and Steel when allowed to remain at rest 
for a considerable time acquire measurable magnetic polarity. 

Moderate percussion, alternations of heat and cold, exposure to the 
rays of the sun, especially with a long axis of figure parallel, or nearly 
coincident with a magnetic meridian of the earth, have a tendency to de- 
velop and strengthen magnetic polarity. 

Thus, Iron Bridges, Iron Vessels upon the stocks in progress of con- 
struction, and Iron Railway Tracks are particularly liable to acquire 
magnetic polarity. 

It is asserted that the relative position of the long axis of Iron Ships 
with reference to the magnetic meridian materially affects their polarity 
and the facility of the correction of their compasses, 

If the keels of such vessels be laid on a North and South line, they are 
supposed to acquire greater polarity, and to retain it more steadily than 
when laid East and West. 

The evidence of an iron ship’s polarity is exhibited to the greatest de- 
gree, by comparison of its effects upon its compasses when the vessel is 
sailing in an easterly or westerly direction. 

A consideration of the following facts seems to favor the conclusion 
that magnetic bars of Iron should be better able to resist tensile strain 
than those which are not magnetic. 

A thoroughly magnetic bar is one of which each end repels a pole of a 
magnetic needle. The centre of such a bar is neutral, that is attracts 
either end of a magnetic needle and repels neither. 

If we break such a bar in half, we are possessed of two magnetic bars ; 
that end of the original bar which attracted the south end of a magnetic 
needle continues to attract it, that which attracted the north end continues 
to do so, whilst the two new ends which had formed the neutral centre of 
the original bar, each acquires a polarity opposite to the other, and also 
opposite to that possessed by its own opposite end. A continuance of this 
process, that is, the fracturing of each half until we have obtained such 
minute fragments of the bar as can be examined only under the micro- 
scope, still produces perfectly polarized bars, possessing all of the mag- 
netic characteristics of the original bar, with varying, attracting, and 
repelling force according to some ratio of the relative length and thick- 
ness of the fragments. 

Arguing upon this, we are led to the conclusion that a continuance of 
this process must produce molecular magnets. 

If we place magnetic bars in contact with each other, the north and 
south poles alternating and in contact with each other, we obtaina metallic 
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chain of considerable strength, although its component parts are not 
mechanically connected together. The closer the contact of the ends of 
the bars the stronger will be the chain. 

if with isolated bars we can obtain a connecting force equal to many 
pounds by close contact, how much stronger must be the connecting force 
when exerted between molecule and molecule. 

Such an argument undoubtedly leads to the conclusion that bars satu- 
rated with magnetic force should certainly be stronger than those that 
are not. 

Faraday announced that ‘‘ there existed lines of force within the mag- 
net of the same nature as those without. What is more they are exactly 
equal in amount with those without. They have a relation in direction 
to those without ; in fact are continuations of them, absolutely unchanged 
in their nature.”’ 

To determine the effect of magnetic force upon the tensile strength of 
Iron and Steel,* bars of each were selected and cut into suitable lengths 
for use in the breaking machine and numbered. 

Nos. 1, 3, 5, &c., were broken in the usual manner. 

Nos. 2, 4, 6, &c., whilst in the breaking machine were surrounded by 
a suitable coil of copper-wire, through which a current of galvanic elec- 
tricity was passed during the operation of breaking. 

The results obtained from the magnetic Steel bars were about one per 
cent. less than those obtained from the non-magnetic, and from the mag- 
netic soft Iron bars about three per cent. less than from the non-magnetic. 

Both the Steel and Lron bars became heated whilst within the influence 
of the current of electricity, the soft Lron more so than the Steel. 

It occurred to me that the depreciation of strength might have been 
caused by the rise of temperaturet+ in the bars, and I accordingly prepared 
permanent magnets from alternate sections of a steel bar and repeated 
the experiments comparing the cold magnets with the unmagnetized sec- 
tions of the same bar. The results showed no appreciable difference in 
strength between the magnetic and non-magnetic sections. 

To test the matter still further, bars of Steel were so magnetized as to 
present a pole at one end, the other in the middle of the bar, with one 
end neutral, that is, one end of the bar attracted the North or South pole 
of a magnetic needle and repelled the South or North, and the other end 
of the bar attracted either pole of a magnetic needle. 

* The Steel employed in the experiment was ‘ Jessop’s Round Machinery,” 14 inch 
rod— 


§ maximum, 127,934 Ibs. 
) minimum, 125,694 lbs. 


per square inch of section. 


ss §{ maximum, 59,948 Ibs. 
The Iron broke at ¢minimum, 56,887 lbs. 


and broke at 


per square inch of section, 

+ For effects of temperature upon the tensile strength of Iron, see Report of the Com- 
mittee of the Franklin Institute of Pennsylvania,—* upon the strength of materials 
employed in the construction of Steam Boilers.’”’ Experiments made at the request 
ofthe Treasury Department of the United States (Jan’y 4th, 1831—Jan’y 5th, 1837). 
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Under these conditions if there was any effect to be had from the in- 
fluence of the magnetic force, the bar should incline to break either at 
the central pole or at the neutral point between the poles. 

The results of the experiments showed that there was no inclination to 
a choice of either location as the place of fracture. 

The conclusion arrived at, is, that the condition of magnetic polarity 
does not in any way influence the strength of steel bars. With refer- 
ence tu the soft iron bars the comparison was not made, for the reason 
that they would not remain magnetic unless surrounded by the galvanic 
coil, in which case they became heated by the action of the current. 

How far a change from fibrous to crystalline structure is effected by the 
influence of magnetism has not bzen ascertained, or whether there is any 
deterioration of the strength of iron or steel on such account. 

Iron telegraph wires, in the course of time become brittle, and to such 
an extent thatif the usual method of uniting them by winding each upon 
the other is attempted, they are frequently broken in the process. 

From this it would appear that the passage of a strong galvanic cur- 
rent produces some molecular change affecting the strength of iron. 
Such conducting wires, however, are not necessarily or even usually mag- 
netic. There can be no doubt, however, as to the deteriorating effect of 
galvanic force as an accelerator of oxidation or the solution of a metal. 

Observations upon Iron Bridges and structures subjected to atmos- 
pheric influences and upon Boilers exposed to the action of heat and the 
chemical agents contained in ordinary waters lead to the conclusion that 
galvanic force is usually as great, and frequently a far greater cause of 
deterioration than mechanical wear. Indeeed all of the operations of 
nature, organic and inorganic, both constructive and disjunctive, involve 
the production of more or less galvanic force or are the results of its 
action. 

Motion, unaccompanied by any other apparent change than that of 
place, is a disturber of electric or galvanic equilibrium, and the converse 
is equally true. If it were possible to produce perfectly pure and homo- 
geneous iron, then the generation of destructive galvanic currents by the 
contact of sheets or bars would not take place. 

By exercising care in the selection of iron, especially that used for 
steam boilers, the deterioration from galvanic action can be reduced to a 
minimum. 

Many steam boilers have come under my observation in which the cor- 
rosion was but slight, and affected all parts equally, others in which the 
metal of a single sheet only was attacked, the corrosion of which sheet 
protected the remainder of the boiler almost as efficiently as if the sheet 
had been replaced by one of the metal zinc. 

The most striking instance of the effect of introducing a sheet of metal 
of greatly differing electro-condition, that occurs to me, is that of a 
boiler which had been in use for a considerable length of time without 
showing any unusual tendency to corrosion, when from some cause it be- 
came necessary to replace a sheet by a new one. 
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The result of the introduction of a new sheet was to set up at once a 
strong galvanic action by which every sheet in the boiler was corroded 
except the new one. 

Samples of iron cut from the edges of the old and from the new sheets 
were placed in a bath to which a few drops of dilute acid were added and 
a connection made with a galvanometer, resulting in the production of a 
strong current ; the purer iron corroding, and protecting that which con- 
tained the greatest amount of carbon. 

The inciting cause of the galvanic action was therefore judged to be 
the introduction of a sheet of iron electro-negative to those already in 
the boiler, its position in the electro-chemical scale depending upon the 
amount of carbon it contained. 

The injurious effect consequent upon the junction of masses of wrought 
iron of varying electro-chemical properties, is, therefore, increased when 
steel is joined to wrought iron, as is frequently the case in locomotive 
boilers in the tubes and tube sheets. 

Again by the junction of cast iron to steel or to wrought iron, the de- 
structive effect is greatly intensified, and at times becomes quite as vio- 
lent as when copper is made an element in the galvanic circuit in con- 
nection with wrought iron. 

The necessity for the selection of iron with reference to its electric con- 
dition, applies equally to the material employed for Bridges or Vessels or 
Boilers or any structure which is to be built up from separate sheets and 
bars of iron. 

It is or ought to be the habit of careful constructors to cut sample 
pieces from every sheet or bar of metal worked, and to make a trial of 
their quality by bending hot and cold, and to make frequent tests of ten- 
sile strength. Examinations as to electro-chemical condition can be 
made with equal facility. Determinations of the composition of the 
metal or of the percentage of carbon in it by chemical analysis are un- 
necessary ; an ordinary workman furnished with a coarse galvanometer 
and a weak acid bath can ascertain the exact electro-condition of each 
sheet or bar more rapidly than he can examine the quality by the ordinary 
tests of bending on an anvil, hot and cold. With the metal of Bridges, 
Vessels, and especially Steam Boilers, the deterioration by corrosion is 
more to be feared than is mechanical wear. 

Galvanic corrosion acts with greater vigor in locations that are usually 
inaccessible, such as the interior of joints or defective sheets or parts that 
are closely approximated, and the mischief is only suspected when it has 
progressed to such a degree as to become evidently dangerous and the 
parts are in condition to require immediate attention and repair. 

Attention to the precautions enumerated for securing mechanical and 
chemical fitness of the metal to be used for structures of iron, will un- 
doubtedly promote economy and safety. 
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FURTHER RELATIONS OF MAGNETIC, GRAVITATING, AND 
LUMINOUS FORCE. 


By Purxy Ear.e CHASE, 
PROFESSOR OF MATHEMATICS IN HAVERFORD COLLEGE. 
(Read before the American Philosophical Society, June 18, 1875.) 


Ohm’s law is a particular case of the general principle that an impul- 
sive force may be measured by the product of resistance overcome, by 
velocity communicated. I[lustrations of this principle may be found 
In General Physics, Mass XX Velocity = Momentum ; 

In Electricity, Resistance x Current = Electromotive force: 
In Chemistry, Atomic weight x Specific heat Chemical constant ; 
In Cosmogony, Inertia-resistance X Gravitating impulse Centripetal constant 

Since all these expressions refer to actions from or towards given cer - 
tres, they are governed by the same mathematical relations, and the diff- 
erent names by which the activities are designated, do not neces<arily 
imply any differences in the nature of the forces themselves. 

Clerk Maxwell asks,* ‘‘ Is it possible that the attraction of [the Sun and 
Moon], by causing strains in the interior of the earth, produces changes 
in the magnetism of the Earth, and so bya kind of tidal action causes the 
semidiurnal variations ?’’ Eleven years ago, in the paper which received 
the Magellanic gold medal, and in other communications,+ I anticipated 
the question, and gave reasons for answering it in the affirmative. 

If the primary disturbance is of a tidal character, it does not involve 
the entire force of [M], but merely the differential force [MZ °]. If we 

1 


l ] 3 
regard the electric [1/*] as really representing [M@*Z *], each of the 
mass-factors in Maxwell’s table of electrostatic and electromagnetic 


dimensions should be multiplied by [L 3. This multiplication produces 
a precise correspondence between the electrical and gravitating fields, both 
in extent, and in many suggestive details. 

In my communication on the ‘* Velocity of Primitive Undulations,’’+ I 
showed that the present numerical value of the velocity-ratio, /t rd at its 
upper limit, or the limit between total solar dissociation and incipient 
aggregation, is the velocity of light, and that the planetary ratios are 
also in close accordance with the ratio between the radius of gyration of 
the solar system when nebulously diffused, and Sun’s radius of gyration 
about the centre of gravity of the system, If we wish to extend our 
comparisons to the lower limit, or the limit between total aggregation 
and commencing dissociation, the directions of v, and v,, should be taken 
tangentially instead of radially. Designating the symbols for the lower 


limit by enclosures we have (v,) = 2, + 2; (0 = 0,3 CF j= 
9 “ 

72 1 ‘ 1 mr . 

(0, + 0,;) =-— lt = (0) = (0,) X (4 )=0, + x. Therefore the mazi- 


** Treatise on Electricity and Magnetism,” ii, 127. 
+ Proc. Amer. Philos, Soc., ix, 356, 367, 427, 487, &c. 
t Proc. Amer. Assoc. Adv. Sci., xxiii, 99. 
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mum velocity of possible cohesion in our system, is to the minimum velocity 
of complete dissociation (or the velocity of light), as the diameter of a cirele 
is to its ciroumference. This relationship points to a kind of circular 
polarization, induced by the resistance of centres of inertia, as the medi- 
ate cause of aggregation by the primitive undulations. 

In the following table the principal harmonies which I have pointed 
out are synoptically shown. It should be remembered that (v) — (it ') 


! . . . 
ottattsn 2-23; the variants in the right-hand column are 


symbols of electric dimensions. I have adopted Maxwell’s notation with 
the addition of an accent to mark the symbols of the electro-magnetic 
system : 

M xn*(M) x (v)' «x & 


3 


xn (a) X (vr x vf’ 

xn” (2r) x (v)? o &, KH 

nn’ (3) xX (e)' «x &, WN’, i’, R’, D 

nn (0) x (oe) x EY, C, HB, K, D, we 

<n (v,) oc) « E, C’, Al’, R, Yr! 

<r n* (v,,) & (2) : x L’, a, K,@ pe 
x (ve) xm’, 4 9, f 
x(v)*om L, e, p, 9g 


QO! 


; 


In this table, M the primary modulus = twice the virtual fall, or the 
height of a homogeneous «ethereal atmosphere at Sun’s surface, which 
would progagate undulations with the velocity of light, the time of vir- 
tual fall being half a solar rotation. 

2r Sun’s diameter. 

Vo velocity of light. 

v, maximum velocity communicable by solar attraction = ) 97, at 

Sun’s surface, 

(v,) maximum velocity of orbital revolution in our system gr 

at Sun’s surface. 
mean equatorial velocity of radial oscillation with reference to 
the Central Sun, producing solar rotation. 

(%,,) equatorial velocity of solar rotation. 

v,,, ~= falling velocity communicated, at Sun’s equatorial surface, by 
virtual fall through the half-radius of a circumference 
equivalent. to a red wave-length. 

If all the internal resistances of the Sun were converted into motion, 
the values of () and of all its powers would become unity, and all of the 
above tabular values would become equivalent to the velocity of light. 

In one of my early papers on the correlations of gravity and magne- 
tism,* while seeking experimental evidence of their mutual interde- 
pendence, I called attention to the fact that only about ,}, of the poten- 
tial energy of gravity can be converted into actual energy, the re- 

* Proc. A. P. S., ix, 356-7. 
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mainder being opposed by the reaction of molecular elasticity. Maxwell* 
has suggested a crucial experiment of a similar character to the one I 
then sought. The velocity of his electrified disc bears nearly the same 
ratio to Earth’s orbital velocity, as the diminution of terrestrial attrac- 
tion by equatorial centrifugal force (or actual energy of superficial 
gravity) bears to the total attraction. The magnetic disturbance of the 
disc : Earth’s horizontal magnetic force :: the molecular vis viva + of 
equatorial rotation : the molecular v/s viva of orbital revolution. 

The molecular oscillation, in alternate approach to and recess from the 
orbital centre, continues for a half-rotation or a half-revolution, while 
the terrestrial antagonism lasts only : as long. If we distinguish the 


t 
terrestrial from the solar units by subscript accents, 1, = 1; ¢, —% 


and, if magnetism and gravitation are tidally related, Maxwell’s datat 
may be represented by the following proportionate tensions : 
m? 0,2 ¢* : nPt* :: m,7r* : m* 3: .128 : 140K 14 7006 :.: 1 
1102500000. Then m,? : m? :: 1 : 110250000074, and m = 327710 m,. 
3 610° 


This gives a solar parallax of Nj 43 8/’.83, which is } of one per 
tv " 


2m 
cent. less than Cornu’s parallax. 


PLANETARY ILLUSTRATIONS OF THE CREATIVE FIAT. 
By Purny EarRLe CHASE, 
(Read before the American Philosophical Society, Aug. 20, 1875.) 


In various communications to the American Philosophical Society and 
to the American Association, I have shown that— 

1. The same principles of inertia which cause the Foucault pendulum to 
record the Earth’s rotation, also register the Sun’s influence, in sound 
waves, barometric waves, magnetic variations, mean temperatures, nas- 
cent velocities both chemical and cosmical, solar and planetary masses 
and moments, and stellar and planetary harmonies of relative position, 
rotation, and revolution. 

2. Various independent inertia-estimates of solar distance may be thus 
obtained, differing from Cornu’s final estimate in amounts varying be- 
tween .*, of one per cent. and ,%; of one per cent. 

3. All the physical activities which I have tested, seem explicable by 
wtherial waves, propagated with the velocity of light. 

4, Between a Centauri and the Sun a parabola can be traced, governed 
by the solar modulus of light, and determining planetary positions. 

* Op. Cit., ii, 370. 

+t The influence of molecular vis viva was shown in my discussion of barometric tides, 
(ante, ix, 287). Imray also recognizes its importance in elevating the centre of the 
molecule, in wave movement, above the normal level, (Proc. Roy. Soc., No. 153. pp. 
352-3). 

t Ib., ii, 258. 
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5. In studying the phenomena of exploding hydrogen and oxygen, in 
order to determine the comparative reaction of Earth and Sun upon the 
disturbed inertia, and their consequent relative masses, it is necessary to 
consider the ‘‘ centres of explosive oscillation,’’ at 4 and $ of the total ex- 
cursion of particles from either extremity. 

6. In all perpetual movements of mutual alternate approach and re- 
gress, there is a double tendency towards centres of gravity and centres 
of linear oscillation, due to the action of centripetal and centrifugal 
equilibrating forces, analogous to the tendency in simple explosion. 

7. Consequently the ratios $ and 3, [(#)? and 1-(%)*], are found largely 
prevalent in planeto-taxis. 

8. Rotation and orbital revolution are due to the operation of the same 
forces, rotation being merely revolution retarded by internal pressure. 

9. The velocity of rotation varying inversely as radius, while the velo- 
city of revolution varies inversely as the square-root of radius, the two 
velocities, in a cooling and shrinking mass, tend to approximate equality. 
If matter were infinitely divisible, or if the theory of Boscovich were true, 
they would finally become equal, and, if shrinkage still continued, the 
preponderating centrifugal force of rotation would lead to disintegration. 

10. Whatever may be the ultimate constitution of matter, the internal 
resistances of heat-volume, mass-inertia, and other interferences of known 
and unknown forms, must be the same in the aggregate as if the theory 
of Boscovich were true. Therefore, by finding the limits of equality in 
accordance with that theory, we may find the limiting velocities of the 
primitive force. 

11. Those limits may be studied tangentially, by comparing the equa- 
torial velocity of rotation, with the velocity of circular revolution at the 
same point | 


\ gr) 3 radially, by comparing the velocity acquired through 


fall from an infinite distance, { )/2 g ), with the mean velocity of radial 


~ 


oscillation due to rotation and synchronous with it (~_ of the velocity 
of rotation). At the points of equality, the former limit marks the 


boundary between complete aggregation and commencing dissociation ; 
the latter, between complete dissociation and commencing aggregation. 

12. Calculating these limits for the principal bodies of the solar sys- 
tem, we find that complete dissociation would take place in all the sub- 
ordinate planets before their rotation-speed had increased to the limiting 
velocity of aggregation in Earth and Jupiter ; complete dissociation 
would take place in Earth and Jupiter, when their rotation-speed had at- 
tained the present limit of possible circular revolution, at the centre of 


1 
gravity of Sun and Jupiter; the limit of solar aggregation is _ of the 


velocity of light ; the potential of solar attractive force would give the 
velocity of light; the limit of solar dissociation is the velocity of light ; 
the limit of planetary dissociation would carry a particle around the Sun 
while a ray of light was passing from the orbit of Uranus, through Sun, 
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to Earth’s orbit, a distance equivalent to 3 Neptune’s mean radius vec- 
tor, or to the true length of the linear pendulum of Sun’s outermost 
planet ; the time-ratio of Earth’s rotation to Jupiter’s revolution, is the 
same as the ratio of Sun’s radius to the primary pendulum. 

Combining these several results with the accordances of electrical velo- 
city and chemical affinity, which have been discovered by Weber and Kohl- 
rausch, Thomson, Clerk Maxwell, aud Edlund, and with the explosive en- 
ergy of hydrogen, which brings all chemical attraction into simple corre- 
lation with gravitating attraction, we find a profound scientific truth in the 
doctrine that the first act of creation was the Divine command, LET 
THERE BE LIGHT. 

La Place’s calculation that gravitating action involved a velocity at 
least six million times as great as that of light, may, perhaps, as Presi- 
dent Lovering well suggested in his Hartford address, require revision in 
order to make allowance for additional data. In a substance, either of 
infinite elasticity, or of no density, (aud, therefore, spiritual?) undula- 
tions would be propagated with infinite velocity. It is easily conceivable, 
either that the transverse vibrations of luminous waves, which have been 
studied, are accompanied by co-ordinate undulations of much greater 
speed, which have hitherto escaped notice, or that there is some other 
kind of motion to be considered than that of simple undulation. Ina 
medium for the transmission of force, endowed with immense elasticity 
and with such slight mobility of particles as Fresnel supposed, may there 
not be a quasi rigidity in “lines of force ”’ 
stresses as those of tidal influence, which will account both for the rapid- 
ity of gravitating attion, and for the more than steel-like firmness which 
Sir Wm. Thomson attributes to the Earth’s mass? The greatest possible 


when compared with such low 


manifestation of gravitating velocity in the solar system, 1/2 gr, is equiv- 
alent to that communicated by virtual fall, at Sun’s surface, in 2255 sec- 
onds. Since this velocity is only ;;}., as great as the velocity of light, 
and since there are 103 (10)'* waves in 2255 seconds, only 501 ane the 
velocity of its own transmission need be imparted by each wave for pro- 
ducing the ultimate aggregate of gravitating motion. 

Looking still further into the internal constitution of the solar system, 
we find that the angular velocity of revolution at twice Neptune’s distance, 
equals the angular velocity of rotation due to a solar radius extending to 
Mercury’s mean distance, a coincidence suggesting probable asteroidal or 
planetary masses beyond Neptune in a way similar to my harmonic indi- 
cation of matter within Mercury’s orbit, revolving in a time, which was 
subsequently confirmed by the Sun-spot observations of De La Rue, Stew- 
art, and Loewy. Inasmuch as the velocity communicated by infinite fall 
to any radius vector, equals the velocity of circular revolution at half 
that radius, this accordance seems to have fixed the limits of the planet- 
ary belts. Within those limits, planetary positions may be referred to 
simple circular pendulums, which are so related that their harmonic vi- 
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brations tend to maintain the stability of the system. The pendulum 
unit is } Sun’s radius, Sun’s surface being at a centre of explosive oscil- 
lation. 

The time of rotation for a given radius varying as the ¢ power of the 
time of revolution for the same radius, the theoretical distance of each 
planet may be found by multiplying the + power of its number of pendu- 
lum units by the value of the unit. Symbolizing each pendulum by its 
planet’s initial letters, the following table gives a comparison of theoreti- 
cal and actual mean distances. The second column ezuctly represents 
planetary positions, although, on account of orbital eccentricities and 
mutual perturbations, it only represents mean positions with a very close 
approximation. 

(A) Theoret- 
ical Mean 

Distance. 


No. of Pend. 


ae (B) Actual (A-B) + (B) 


Mean Distance. 


Me. 15 83.2% 3.17 .0007 
Ve. 24 155.76 155.42 - 0022 
Ea. 30 209.74 214.86 0239 
Ma. 42 328.48 327.38 + .0034 
75 1117.87 .0028 
5 2049.51 1 .O177 
4 4121.78 .0001 
3 


Ju. 105 1114.7 
Sa. 168 2085.7 
Ur. 280 4121.5 
Ne. 392 6455.0: 6453.06 t- .0003 

The pendulum orbits may be referred to extremities, or to centres of 
oscillation of linear pendulums, as follows : 


Ez. c. 0. C. 0. Ez. 

Ne, Ur. Sa. Sa. c. 0. (= } Sa.) 
Sa. Ju. Ma. © Ma. c.g. (= § Ma.) 
Ma, o Ka. Ve. 

Ma. Ve. Me. 

Ea, Me. © Me. 

Ve. 4 Ma, Me. 


Each of the divisions of the first pendulum is equivalent to the diame- 
ter of a Sun extending to the centre of oscillation of Sa., and the pendu- 
lum orbit is symmetrically divided on both sides of the Sun. 

Each of the divisions of the second pendulum is equivalent to a pendu- 
lum, of which Sun occupies a centre of oscillation, and Mars a centre of 
vibration. 

If all physical force is transmitted through the medium of an elastic 
zwther, the foregoing accordances seem to illustrate the well-known law, 
that where points of gross inertia are established in an elastic medium, 
and exposed to undulations from every direction, as the distances increase 
in arithmetical progression the densities decrease in harmonic pro- 
gression. 
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YEARLY RAINFALL IN THE UNITED STATES. 
By Puiny EARLE CHASE, 
PROFESSOR OF MATHEMATICS IN HAVERFORD COLLEGE. 
(Read before the American Philosophical Society, August 20, 1875.) 


At the Society’s Meeting, on the 16th of April last, I submitted a com- 
munication on the Lunar-Monthly rainfall in the United States, as de- 
duced from an examination of the morning weather maps issued by the 
Signal Service Bureau. The maps extended over a period of about three 
years, and as the average number of reporting stations was about sixty, 
the results represented an average of at least 2000 observations for each 
of the thirty lunar-monthly days. For various reasons, enumerated in 
the communication, the derived normals should be regarded as only pro- 
visional ; still, the regularity of the curve, its magnitude, its resem- 
blance to the Philadelphia curve for 43 years, and the indications of dis- 


turbances originating beyond the Mississippi river, seem to justify my 
estimate of the importance of such general comparisons as our National 
Bureau has for the first time made possible. 


In order to provide still further material for future use, I have tabula- 
ted the same observations with reference to Earth’s annual course around 
the Sun. The rainfall for each year is divided into 30 periods of 12 or 
13 days each, always dividing to the nearest day, the first division em- 
bracing the last six days of one year, and the first six days of the follow- 
ing year. The total fall for each period was divided by the total number 
of reports for the same period, and the normals were deduced from the 
resulting averages in the same manner asin my previous meteorological 
papers. These normals, as given in the accompanying table, indicate an 
average solar disturbance about 2.3 times as great as the lunar. This 
suggests some kind of reciprocal tidal action, and it seems also to point 
towards an important cosmical law, but more extended observations and 
comparisons are needful in order to justify any conclusive decision. 
There are some resemblances between the present curve and the corres- 
ponding lunar-monthly curve which seem worthy of study, but it is 
perhaps better to postpone their critical examination, until their signifi- 
cance is either confirmed or changed by the observations for one or more 
additional periods of like duration. For the convenience of those who 
may desire to make comparisons without waiting for further data, I 
copy the lunar normals alongside of the solar. 
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Yearly and Lunar-Monthly Rainfalls in the United States, from Obser- 
vations of the Signal-Service Bureau for Three Years: 


Normal Lunar Normal 
Per Cent. Day. Per Cent. 


100 
96 
94 
92 
96 

103 


Solar . 
Yr a9 Average. Normals, 
. : ove 


.046 591 95 
.024 53 85 
.083 504 81 
.032 526 84 
086 548 88 
034 552 89 
.035 549 88 111 
982 554 89 107 
.089 558 90 ¢ 97 
.032 543 87 89 
.033 518 83 87 
081 507 81 ‘ 88 
029 519 83 } 87 
.041 520 83 d 87 
.024 494 79 ‘ 93 
O81 493 79 98 
088 551 88 96 
.038 647 104 f 97 
.053 739 119 ¢ 107 
044 807 129 § 116 
060 848 136 119 
.053 840 135 2° 114 
047 785 126 25 107 
050 708 114 : 104 
O81 681 109 f 104 
043 776 124 99 
27 .O76 849 136 7 95 

8 .040 746 120 2 100 
29 .0380 618 99 29 113 
80 089 602 97 80 106 


DIS ore toe 
D3 Ol CODD 


a 


Co ao 


pm 


D-? 


ao 
o_ 


It seems desirable that similar tables should be constructed, to indicate 
both the solar and the lunar influence, for each of the other daily reports 
to the Bureau. The final returns to the office are probably much more 
complete than those given on the maps, and their indications would per- 
haps be more satisfactory. 
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CONTRIBUTIONS FROM THE LABORATORY OF THE UNIVER- 
SITY OF PENNSYLVANIA. 
No. V. 


ON A NEW OCCURRENCE OF TARTRONIC ACID, WITH 8OME REMARKS ON 
THE MOLECULAR STRUCTURE OF GLYCERIC ACID. 
By Samvuet P. SADTLER, 
(Read before the American Philosophical Society, September 17, 1875.) 
In the Propyl series, nine normally formed acids are possible, besides 
several isomeric unsymmetrically formed ones. They are :— 
i. EV, VII. 
C,H,0, C,H,0, C,H,O, 


——— 


CH, CH,.0H CO.0H 
OH, OH, CH, 

I 
60.0H 60.0H CO.OH 


II. V. VIII. 
C,H,0, 0,H,0, C,H,O, 


CH, CH,.0H CO.0H 
OHLOH CH.OH bH.OH 
b0.0H &0.0H b0.0H 


III. VI. IX. 
C,H,0, C,H,0, C,H,0, 


OH, CH,.OH CO.OH 
bo co bo 
60.0H CO.0H OX ).OH. 


and the following are the acids considered as having the molecular struc- 
ture just given :— 
I. Propionic Acid. 
II. Lactic Acid (of Fermentation). 
III. Pyruvie or Pyro-racemic Acid. 
IV. Ethylene Lactic Acid. 
V. Glyceric Acid. 
VI. Carbacetoxylic Acid. 
VI. Malonic Acid. 
VIII. Tartronic Acid.. 
IX. Mesoxalic Acid. 


In one or two of these cases however, there is still a difference of 
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opinion as to whether the acid named is the one possessing the normal 
molecular structure given above, or is only an isomer of it, having its 
carbon atoms differently united. Notably with glyceric acid is this yet 
an open question. Some results lately obtained in the course of a study 
of this acid appear to me to be of value for the solution of this question. 

The other view of the molecular structure of glyceric acid makes it 
unsymmetrical, two of the carbon atoms being doubly united. The 
formula given is CH,.OH. 

. /6.0H 
oO | 
\.CH.OH. 

As will be seen, this formula does not contain the OCarboxyl group 
hitherto supposed to be the invariable characteristic of an organic acid. 
The author of this theory is Prof. Wislicenus, of Wiirzburg, and ,the 
following are the reasons given in support of it. If lactic acid be 
acted upon with hydrogen iodide, a iodo-propionic acid is formed, 
according to the following reaction : 


CH, CH, 
i 

CH.OH + HI=—Of.I + H.OH 
60.0H CO.OH. 


This when heated to 150° with strong HI is changed into propionic 
acid. If, on the other hand, glyceric acid be acted upon with hydrogen 
iodide, £ iodo-propionic acid is formed. If this had the formula 


CH,I 

| 

CH, 
60.0H, 


on treatment with moist silver oxide, it would pass into ethylene lactic 
acid. It does not, however, do this, but a new acid isomeric with 
ethylene lactic acid is formed—hydracrylic— 
CH,.OH 
OH 
oO | 
CH.OH. 

That the molecular structure of this acid is essentially different from 
that of ethylene lactic acid is proved by the oxydation products of the 
two. Ethylene lactic acid yields malonic acid, while hydracrylic does 
not yield a trace of this, breaking up into glycolic and oxalic acids and 
carbonic dioxide, Moreover, hydracrylic acid on heating yields acrylic 
acid, a derivative of allyl alcohol, instead of the lactid yielded by the 
lactic acids. 

Prof Wislicenus, however, frankly gives one experiment made by him- 
self, the result of which tends the other way. He reduced the 9 iodo- 
propionic acid by sodium amalgam and obtained what appeared to be the 
normal propionic acid, showing the regular molecular structure. 
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In favor moreover of the normal structure for the molecule of glyceric 
acid is the formation of pyruvic or pyroracemic acid 
CH, 
LO 
60.0H 
from glyceric acid upon heating this to 140°, explained by the following 
reaction : CH,.OH CH, 
¢H.OH — H.OH = CO 
60.0H b0.0H. 
The structure of this pyruvic acid is known from the fact that acted 
upon by nascent hydrogen it gives normal lactic acid. 
A strong additional argument would be had, if we could show a con- 
nection between glyceric acid, CH,.OH 
¢H.OH 
bo. H 


and tartronic acid, CO.OH 
CH.OH 
60.0H. 

Hitherto tartronic acid had not been formed from glyceric acid, but 
only in an indirect way, by the spontaneous decomposition of nitro- 
tartaric acid, according to the following reaction : 

CO.OH CO.OH 
éH.O(NO,) ¢HLOH 
bH.O(NO,) = (0.0H + N,0; + CO, 


‘0.08 

However this mode of formation was interesting as tending to show its 
symmetry of structure. For that matter a dibasic, triatomic acid could 
hardly exist, except by the assumption of two carboxyl groups. 

I have been fortunate enough to find tartronic acid associated with gly- 
ceric acid in the oxydation products of glycerine. The preparation of 
the two acids was as follows: One part by weight of glycerine is 
mixed with one part of water, and to the mixture is added, by means 
of a long funnel tube reaching to the bottom of the cylinder, about 
one and a quarter parts of red fuming nitric acid. After allowing 
them to rest until ali gas evolution has ceased, (which usually takes some 
six days,) the solution is evaporated down at a gentle heat until the 
fumes of nitric acid are no longer perceptible. It is then very thick 
and syrupy. It is now diluted with water, and plumbic carbonate is 
added in excess. The oxalate and undissolved carbonate are filtered off, 
and the solution slightly concentrated and allowed to crystallize. The 
glycerate of lead deposits in thick crystalline crusts. These are separated 
from the mother-liquor, dissolved, and the lead precipitated out from the 
solution by sulphuretted hydrogen. 
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The colorless or light straw-colored filtrate is somewhat concentrated, 
and calcic carbonate is added to neutralization. The solution is filtered, 
if necessary, and to the filtrate is added an equal volume of 95 per cent. 
alcohol. The calcium salts present are all precipitated, in greater part 
at once, and completely on standing twelve hours. 

If the solution had been very concentrated the calcium salt is precipi- 
tated in a granular condition. If, on the other hand, it was more dilute, 
the salt only separates gradually, and has a beautiful micaceous and scaly 
appearance. 

I had at first considered this precipitate to be pure calcium glycerate, 
but found on dissolving it in water, in order to free it from the lime and 
obtain the glyceric acid, that while the greater portion dissolved readily 
in warm water, a considerable portion, although not more than one-tenth 
of the whole amount, remained and dissolved only on continued boiling. 
This, when filtered off and washed in cold water, appeared as a dull 
white almost impalpable powder, contrasting in appearance with the 
crystalline glycerate. 

It was dried carefully at 100° until constant weight was obtained. 

Calcium determinations were first made. Weighted portions were 
ignited in a platinum crucible once or twice with excess of concentrated 


sulphuric acid until the weight remained constant. 
or 900 


.5755 grms. salt yielded .4925 grms. CaSO, equal to 25.22 per cent. Ca. 


-1759 grms. salt yielded .1505 grms. CaSO, equal to 25.16 per cent. Ca, 

The theoretical per cent. of calcium in calcium tartronate is 25 32, 
while in calcium glycerate, allowing for two molecules of water of crys- 
tallization, it is 13.99. 

I had analyzed the micaceous preparation of calcium glycerate about 
the same time and had gotten in two determinations, 14.03, 14.07 per 
cent. of calcium respectively. The difference was so great that I could 
not understand it. On reckoning up the molecular weight, however, 
assuming one atom of calcium to be present, I got 159. The molecular 
weight of calcium tartronate is 158. Being dibasic, the molecular 
weight of the calcium compound is of course much less than the weight 
of the calcium compound of glyceric acid, a monobasic acid. 

I endeavored twice to make a combustion of the salt in order to get the 
per cent. of hydrogen and carbon. Each time calcium carbonate re- 
mained undecomposed at the heat of the combustion. I therefore gave 
them up. 

I then took the remainder of my salt, grown rather small, to my great 
regret, and neutralizing the lime with oxalic acid, obtained the free 
acid. This, on concentration, deposited out crystals. On examination 
with a lens they were seen to be of tabular form, well agreeing with the 
appearance of tartronic acid obtained from nitro-tartaric acid. A com- 
bustion was made of these, and here, unfortunately, an accident to the 
potash bulbs lost me the carbon determination. The hydrogen determi- 
nation however, is given. 
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.4348 grms. salt yielded .1323 grms. H,O equal to 3.38 per cent. 
hydrogen. 

The theoretical per cent. of hydrogen in C,H,O, is 3.33. 

An important test that I wished to make but was compelled to forego 
for the time, was to act upon this tartronic acid with hydrogen iodide. 
Were its structure symmetrical, it should yield , iodo-malonic acid, 
which by further treatment with HI or with reducing agents would yield 
malonie acid. 

Wishing to obtain larger quantities of the tartronic acid for further 
examination, I have since oxydized another portion of glycerine and 
treated the products in the same way. This time I got no tartronic acid 
whatever, at least only a trace of calcium salt remained undissolved on 
heating with water. Evidently here the oxydation had proceeded some- 
what differently as no tarironic acid formed, This result is not sur- 
prising on reflection, as the oxydation by nitric acid is not capable of 
much control, and a product once formed is liable to be still further 
oxydized. Thus glyceric and tartronic acids are both liable to be 
oxydized into oxalic acid, which always forms in considerable though 
varying quantity. Indeed the oxydation of glycerine by nitric acid is 
now known to yield a variety of products, of which, however, no doubt 
some are secondary ones. 

Thus Heintz* has proved that racemic, formic, glycolic, and glyoxalic 
acids are all found associated with the glyceric and oxalic acids in this 
product. 

The tartronic acid just found, therefore, is only one of several smaller 
side-products. The known symmetry of structure of the molecules of all 
these side products, however, certainly argues in favor of a similar sym- 
metry in the glyceric acid molecule. 

There is one way of reconciling these two views of the structure of 
glyceric acid, and that is the assumption of the existence of two isomeric 
acids, of which one is normal and the other an unsymmetrical acid. 

Some results that I have just obtained in purifying the caleium gly- 
cerate seem, indeed, to point this way. Should the unsymmetrical gly- 
ceric acid preponderate in this mixture, Wislicenus’ reactions with hydro- 
gen iodide are readily understood. Another fact, which should not be 
lost sight of, is that in the decomposition of § iodo-propionie acid by 
moist silver oxide, Wislicenus} obtained not hydraerylic acid alone, but 
three other products accompaning it, so that the decomposition was not 
so simple. 

I am now engaged upon a study of this question and hope to be able to 
give more information upon it, in a short time. 


* Ann. der Ch, und Ph. 152, p. 325, 
+ Ann, der Ch, und Ph. 166, p, 41. 


A. P. 8.—VOL. XIV. 4B 
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NOTES ON GLACIAL ACTION VISIBLE ALONG THE KITTA- 
TINNY OR BLUE MOUNTAIN, CARBON, NORTHAMPTON, 
AND MONROE COUNTIES, PENNSYLVANIA. 


By CHARLES E, HAtu, 
(Read before the American Philosophical Society, September 17, 1875.) 


My attention was first called to the fact of glaciers having existed along 
the Blue Mountain and south of it, from the vast deposits of boulders and 
pebbles south of the Lehigh Gap, and along the course of the Lehigh 
River. My observations have been limited, not having had time to de- 
vote to the subject. 

South of the Lehigh Gap, about one-half mile below the chain bridge, 
on the east side of the river is a railroad cut through the slates of the 
Hudson River group, overlaid by a large bed of sands, gravel and 
boulders, having all the characteristics of a glacial deposit 

The slate has a dip to the southeastward, the upper edges of it are 
broken and crushed over to the southward, thus showing a force and 
weight moving in a southerly direction and obliging the slates to con- 
form to it. 

A similar exposure was observed three-fourths of a mile below Bow- 
man’s (second station above Lehigh Gap). Here in a railroad cut 
through the shale of VI, on the east side of the river, the rock is ex- 
posed for more than a hundred feet. 

The rock dips 8.20°E., the line of the exposure is 8.40°E., and parallel 
to the exposure, or diagonally across the strike, are the edges of the shale 
overturned and broken, in some places to a depth of five or six feet. 
Here, too, the broken edges all incline to the southeastward, indicating 
the direction of the moving mass to be towards the Gap. The shale is 
very much crushed near the surface ; above it is a heavy bed of fine sand, 
angular fragments of rock, and large boulders, most of them are from the 
Oriskany, some from the Chemung, but none from the Medina of the 
Blue Mountain. 

Two hundred yards back of the Hotel at Bowman’s, on the road to 
Fireline, the slates of the Hamilton present a similar appearance. The 
upper edges overturned and broken, and here show a movement to the 
southeastward. 

We may conclude from these facts that the bed of the present river 
marks, to a great extent, the course of the glaciers. 

To the east and west of the Gap, north of the mountain is a broad flat 
valley extending from the Oriskany Ridge to the base of the mountain. 
This valley is intersected by a barrier of debris extending from the 
Oriskany Ridge to a rounded hill of Clinton Shale and sandstone, a few 
hundred yards north of the Gap. 

My attention was first called to this fact by Mr. H. Martyn Chance, 
who was then making a survey of the Gap. 

The only explanation I can give of this, is, that it is a moraine formed 
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by the glacier after it had receded through the Gap, possibly a lateral 
moraine. 


WInp Gar. 


From the few evidences observed, I concluded that here, too, the gla- 
ciers had crossed the Blue Mountain Range. North of the Gap I observed 
nothing remarkable. South of the Gap are great numbers of boulders of 
Oneida conglomerate and Medina sandstone. They are strewn along for 
some distance in a direct line with the Gap, and apparently mark the 
course of a moving body. 

Not having observed Oriskany sandstone associated with the boulders, 
I attributed to the fact of it being more easily disintegrated. 


DELAWARE WATER GAP. 


The first notice I took of decided glacial action in this vicinity, was 
about four miles from the mouth of Marshall's Creek, on the road to 
Craig’s Meadow, where there are extensive exposures of the Oriskany 
sandstone, undulating and pitching gently to the northward. 

These beds, often quite level, are scored and scratched wherever ex- 
posed. Often several hundred square feet are laid bare by the road. 

The direction of these grooves is 8.28°W., showing the direction of the 
moving mass to be towards the Gap. That the motion was to southward 
can clearly be seen wherever there are slight rises in the rock, the north- 
ern side is more deeply grooved, and more polished than immediately 
south of it. The full weight of the mass being forced against the rise 
would not act with the same force till it had passed some distance 
beyond. 

The same fact as remarked in the White Mountains by Agassiz, (?) where 
the northern slopes of the mountains are scored and grooved to their very 
summits, but the scratches do not appear till near the base on the South- 
ern slopes. 

There are evidences of a moraine about one mile north of the mouth of 
Marshall’s Creek, near the mill-dam. 

In the ueighborhood of Craig’s Meadows are large deposits of drift, 
probably glacial. 

West and southwest of the Gap, about two miles, I observed polished 
and grooved surfaces of the Medina. 

South of the Gap are large deposits of gravel and boulders, evidently 
glacial debris. 

Between the Gap and Broadhead’s Creek I observed some beautifully 
defined terraces, but was unable to tracethem. These facts tend to prove 
that the Gaps existed before the glacial epoch, and that the present rivers 
mark, to some extent, the courses of the ice, at any rate, towards the close 
of that period. 
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THE BEGINNINGS OF DEVELOPMENT. 
By Purny EARLE CHAsE, 
PROFESSOR OF MATHEMATICS IN HAVERFORD COLLEGE. 

(Read before the American Philosophical Society, September 17, 1875.) 

In speculations upon the nebular hypothesis exclusive regard has 
usually been paid to action at the limit of possible atmosphere, or the 
point at which the velocity of rotation becomes equal to the velocity of 
revolution. Hence many popular text books state that, if the Sun were 
expanded until it reached the orbit of each of the planets in succession, 
its times of rotation would correspond with their respective times of revo- 
lution. This statement is generally understood as referring to the expan- 
sion of the nucleus, and with such reference it is false. 

The times of rotation vary as the squares of the nucleal radius, while 
the times of revolution vary as the § power of the radius vector. The 
rotation-radius, or the radius of a nucleus which would have a rotation 
synchronous with orbital revolution, therefore varies as the } power of 
the radius vector. In my communication on ‘‘ Planetary Illustratioos of 
the Creative Fiat,’’ I represented the rotation radii by approximate cir- 
cular pendulums, the pendulum-unit being } of Sun’s radius, because the 


Ss 


centrifugal force, as Alexander has stated,* varies as - ; and the distance 


a 
at which the velocity acquired by infinite fall would equal orbital velocity 
1 


at d, being 2d, = = 4. The unit of orbital distance is { 7, or (})° of the 


present height of possible solar atmosphere. 

In the following table, the actual values of the rotation radii for the 
several planetary mean distances are given, for comparison with the theo- 
retical pendulums and for further study. An inspection of the numbers 
of pendulum-units shows three simple nodal groupings, with a br: ak be- 
tween Earth and Mereury, and Venus serving asalink. If we extend 
the nodal divisions, we find that Earth appears to have established a 
secondary system of its own, drawing the larger portion of the nodal 
material from 18 to Venus, and uniting with Sun, Venus, and Venus- 
Mereury in carrying the rest to Mercury. 

Theoretieal. Actual. Difference Ratio. 
Prime Multiple 504 


Neptune, + 392 392.1344 +-.0003 


Uranus, 280 280.0496 1. QO02 
112 
Saturn, 168 165 8064 —.0131 
63 
Jupiter, 105 105.2344 +..0022 
63 
Mars, 42 41.8936 —.0025 
*“ Statement and Exposition of Certain Harmonies in the Solar System, by Stephen 
Alexander, LL.D.,’ (Smithsonian Contributions, 280,) p. 17. 
t+ The names of the Planets will be used to denote their rotation-radii throughout 


4 


the present paper, unless otherwise expressly stated. The unit of rotation-radius is 4 
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Theoretical. Actual. Difference Ratio. 
12 
30.5480 — 0183 


) 


¢ 


Earth, 30 
2 


4 23.9600 —.0017 


Venus 


18 
Venus-Mercury, 


Mercury, 14.9913 —.0006 


ij 1: 
| 
) 

{ 


) 
Half- Venus, 15 
Sun, 

The strongest asserter of accidental coincidences might well be stag- 
gered at such consistency of order, and the believer in uviversal causa- 
tion may naturally ask how it is to be accounted for. I think an explan- 
ation may readily be found in the combined action of inertia and elas- 
ticity, the rhythm springing from the well-known law of harmonic den- 
sities, and therefore furnishing a strong indication of universal zthereal 
elasticity. I propose to inquire what harmonic series are most obvious 
in the general arrangement, and on what simpler and earlier nodal ac- 
tivities they all depend. The mathematical considerations which I shall 
introduce are such as belong to central forces in general, but my illustra- 
tions will all be drawn from gravitating action. 

Ina rotating nebula, the centre and the centrifugal unit at $7, or ir 
if we count from the circumference, give three nodes in the proportions 
7, 8, 9, which have a common harmonic numerator in 7 > 8 * 9 = 504, 
Introducing also the harmonic node 4 7 = 4, we obtain two natural har- 
monic series, {, 7, 7; 3, 3, $; ete. Now 
7 of 504 392 WV Jupiter, Earth at perijove, Earth 

112 at apojove ; and Earth, Sun, Venus; 

/ of 504 - 280 
112 
ist sub-harmonic 168 
63 
( 


5 of 168 - 105 


repeat the ratio of Uranus to the 
prime multiple, 3. Comparing the 
corresponding pairs of inner and 
outer planets, we find 

se tee Sh 
Std 236 te 38 


oe 


2d sub-harmonic 


2 of 42 thus introducing the second series, 


) 
os 29 We 


3d sub-harmoni 3 ° 
ae ” m + If we measure the pendulums 


5 of 18 5 from Jupiter, Sun (105) is a mean 
proportional between Saturn (168- 
4th sub-harmonic 105) and Uranus (280-105). Moon 
and Venus repeat, in two phases, 
the limiting ratio of Neptune to 
12 = 2 ° J Sun, 392. For, Moon’s angular ve- 


5 of 12 


Sun’s radius. The actual rotation-radius of each planet = (rad. vec. — 18) 4%. E.g. 
Mercury's rad, vec, == 8317 Solar-radii —= 665.36 rotation units: (665.36 -18) 3/ 14- 
-9913. If Sun was expanded to 14:9%13 of its present radius, its time of rotation would 
equal Mercury’s time of revolution, 
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locities of rotation and revolution being the same, we may regard her dis- 
tance as a rotation-unit ; and the distance of Venus’s orbit from Earth’s, 
measured in Earth’s radii, corresponds with Neptune’s distance from Sun, 
measured in Sun’s radii, (6453 at mean distance, 6518 at mean aphelion). 
Venus’s mean distance from Earth being .27667 of Earth’s mean radius 
vector, San’s distance is found by dividing Venus’s distance by .27667. 


Moon’s distance = 93,155,000 miles. 
Earth’s radius -- .27667 - 92,470,000 ‘* 


” ™ - .27667 - 93,595,000 * 


Before any physical phenomenon can take place, there must be a physi- 
cal force to which it can be traced. The first step in creative develop- 
ment should therefore be the creation of force. The potential energy of 
a body represents the difference between its present, or actual energy, 
and the greatest energy of which it is capable. In gravitation it is often 
referred to the results of a possible fall from the present position to the 
centre of attraction. If such reference were strictly true, the potential 
energy would always be infinite ; if it is not’ true, it is desirable to find 
at what point increase of energy must cease, and all the energy must 
become actual. Various essays towards this determination have been 
made in Electricity and Chemistry ; if all force is unitary in its origin, 
the most encouraging field for investigation would seem to be the one in 
which force is manifested on the largest scale—the astronomical field. 

The energy which acts with reference to the Sun as a centre, is shown 
in two prominent ways ; in planetary revolution, the velocity of which 
in a circular orbit I will represent by-v, and in solar rotation or retarded 
revolution, 0, Let v» be the velocity towards which they both tend, 


i? 


and to which they would both be equal if all the potential energy of revo- 


lution, rotation, and internal resistance could be changed into actual 
energy. 0, varies inversely as the square root of radius, while 0 . varies 


i? 


inversely as radius, so that if the potential is expressed in units of the 


radius at which the velocities would become equal, 0, = y 9 » 0, 
a a be 4 
& ae 


f 
always being a mean proportional between vo, and Oy This, however, is 
not the limit of possible energy, for the velocity communicated by infinite 
fall Y2o, and a body approaching the centre with that tangential 
velocity would immediately recede, never to return. )/2 0,,* may there- 
fore be called the velocity of dissociation. 

If we suppose a circular orbit to be flattened until it becomes a linear 
ellipse with the solar focus at one end, the mean orbital velocity through 

9 


twice the diameter — » . Ifshrinkage or fall continues after » =v, 
z @ J 45 


the greater centrifugal force of rotation destroys rotation proper, giving 


* The superscript line denoting the greatest velocity possible. 
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the particles in the equatorial plane of the nucleus orbits of increasing 
9 

eccentricity, until they ultimately become linear, and, when . = 
rr t 


V2 %, the velocity of dissociation is reached, and all the energy be- 
comes actual. This velocity, as I have already shown, is the velocity 
of light. 

If we consider Sun as a molecule in infinite space, in a trochoidal 
wave-stratum, every particle alternately approaches a given point and 
recedes, during a half-rotation. The projectile or attractive force, at 
or near Sun’s surface, which would give this alternate approach 
and retreat, may be represented by gravity acting for a half-rotation, # 


~~? 


which would also give the velocity of light. As the time of rotation 


eo ‘ gt : 
varies inversely as gravity has been, and will be constant, however 
39 9 ’ 


much Sun may have been expanded or may hereafter contract. 

In order that there may be such ‘‘ mutual interchange of relations’’ as 
is needed for life and phenomenal change, there must be both resem- 
blance and difference. There must be space and time, and also position, 
with some degree of fixity in space and time. A universally undulating, 
homogeneous «ther, could manifest no variety, unless its undulations were 
in some way intercepted, and directed to definite points for definite pur- 
poses. There must be both elasticity and inertia, and differences of elas- 
ticity and inertia. In an expanded nebulous disc, with tendencies to 
nucleal aggregation at different points, those conditions would all be 
supplied. Every point of gross inertia, intercepting undulations from 
every direction would set up centripetal actions and centrifugal reactions, 
with tendencies to mutual compensations and equilibrium, which would 
give rise to physical forces in great variety. 

In the second volume of Gould’s Astronomical Journal, published in 
1852, Prof. Stephen Alexander gave numerous nebular expositions, one 
of which treated of the Milky Way as a spiral with four branches. In 
the Proceedings of the Royal Astronomical Society for December, 1869, 
Proctor gave a paper entitled ‘‘A New Theory of the Milky Way,’’ 
which also described it as being a spiral. In a paper read before the 
American Philosophical Society, September 29, 1872, I called attention to 
the following, among other facts : 

‘*Tn the solar-focal parabola which passes through @ Centauri and has 
its directrix in a linear centre of oscillation of a solar diameter, twenty- 
seven successive abscissas may be taken in regular progression, 


0 (ml (7? 
[x= ey (nm) (9 A 


between the Star and the Sun’s surface, nine of which will be extra 
planetary, nine will be in simple planetary relations, and nine will be 
intra-planetary. 

‘* The upper extra-planetary abscissa bears nearly the same ratio to the 
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modulus of light, as [the limit of possible sular atmosphere] bears to 
solar radius. 

‘‘The limiting abscissas of the planetary series are determined by com- 
bining diametral centres of oscillation (2 %), with centres of explosive 
condensation (>), and of explosive oscillation (3). 

‘‘The planetary series, between these limits, is } 9, } @, 7’, 4 mean 
asteroid, } 2/, 2 h, ? 

‘‘ No probable values can be assigned to the cardinal abscissas (a Cen- 
tauri and 4 L), which will produce deviations of the theoretical from the 
observed values of a higher magnitude than the planetary eccentricities.’’ 

A manifest connection is thus shown between our solar system and the 
stellar systems, the parabolic pathway, and the relations of the modulus 
of light both to the solar atmosphere and to the parabolic co-ordinates, 
suggesting an identity of undulating and harmonic influence, which ex- 
tends the significance of the first creative fiat beyond the limits of our 
planetary sisterhood. 

o 
We have seen that-- ie ° ’, is the limit of total dissociation, 


4 


» 


> ,~ - Ss i ‘ ‘ . 
therefore — ® is the limit of possible circular revolution, Planet- 
9 


ary y, atSun is 50.50 times as great as at Neptune ; 80.35 36.18 ; 


therefore at 36.18 solar radii the reactionary 0 ~ bears the same ratio to v , 
r 7 


at Sun’s surface, as the accelerated 0, at Sun bears to v,, at the outer 
limit of the system. This represents a rotation-period of 254.2388, cor- 
responding very closely with the Sun-spot estimates which have been 
least influenced by the unexplained acceleration* of the spots near the 
equator, and differing by less than 2} per cent. from the estimate which is 
the most reduced by allowance for that acceleration. 
The range of uncertainty is as follows : 
Laugier, Bianchi, and Herschel,....... .- 254, 3250 
** Light’’-force, Theoretical . 25.2388 
Petersen.... 25.1875 
PUG ce cceuse cn 
SS 5 caste sis sass 25.0002 
Carrington . : 24.9711 
SNS 5:0 0:d she sou . 24.8259 
Sporer 24.6245 
Stockwell has found+ that the mean perihelion longitudes of Jupiter 
and Uranus differ by exactly 180°, while the mean node longitudes of 


*I know of 1 uttempt at explanation but the one which I have already given, 
based on the hypothesis that the velocity is due to combined orbital and rotational in- 
fluences. 

+t Memoir on the Secular Variations of the Eight Principal Planets (Smithsonian 
Contributions, 232) p. xiv 
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Jupiter and Saturn also differ by 180°. These accordances seem to point 
to a primitive nebular arrangement of alternating nucleal points, as 
represented in the accompanying figure. 
224 bh 168 © 105 2 175 


If we compare the rotation-radii 
—4 for Neptune’s mean aphelion and 
Uranus, we find the ratio of velocity from infinite fall to orbital 
velocity ; the mean radius gives us the ratio 7: 5; Uranus : Saturn: : 5 
:3; Jupiter : Saturn : : radius of spherical gyration : radius of homo- 
geneous mass; the difference between Uranus and Jupiter : Jupiter : 
Uranus : Saturn. The four exterior planetary orbits therefore furnish 


7 « 5 > ) 


the following harmonic series: 7, 7, 7; 3, 2, 3, 23 3, 2, 3 

Having shown that the limit of equality, from or towards which the 
rotating and orbital velocities of a solar equatorial particle both tend, is, 
like the ratio of the electric units, a quantity of the same order of mag- 
nitude as the velocity of light, let us start from that velocity, and see 
how nearly our results agree with those already given. 

Let the velocity and time of describing radius at Sun’s equator be 
represented by 

in solar rotation ; 


in equatorial revolution ; 
by the velocity of light ; 


the velocity of light ; 


gt - 


Ita —. constant 


Taking Sun’s radius as the unit of length, and a second as the unit of 
‘ 214.86 365.2564 ~ 86400 iat 
time, 2 = .4316 7 per 8s; ¢ - : 1595 8.3 0 
5 497.83 2 3 2 
A ag 27 (214.86) ~ v 
-000627r ; a e. + .0000009117r ; time of rotation 
/ 


- a 2 
? 


, 25.409 days. The rotation-radii of the several planets, 
found by dividing the square roots of their orbital times by the square 


root of the time of solar rotation, are as follows : 
Neptune ---- 48.6693 5.1997 
Uranus..... ccccccccs C4 bal 3.7915 
Saturn .. 20.5777 Venus...... ooo- 2.9738 
Jupiter.............. 13.0581 Mercury 1.8607 
These values, being given in solar radii, should be multipled by eight 


A. P. 8.—VOL. XIV. 4C 
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to reduce them to the centrifugal units which are given in the first table. 
Making the reduction, we find that the values found by the two methods 
differ by less than three-quarters of one per cent. 

Let us take the differences between the perihelion planets of successive 
ee groups. 


392.1344 

280.0496 
Jupiter.... covccces 105.2844 
Earth «sees. 30.5480 
Sun.... 0.0000 
SPONGE. oo.) é 0% dbvenetecvede wave’ tae 
4 Mercury sce SAS 


174.8152 
74.6864 
30.5480 
11.9800 

4.4844 


If we then divide Neptune by the first difference, the first difference 
by the second, and so on, we get the harmonic series $8, $9, 38, Bf 
the numerator being the quantity which is contained 9 times in the 
prime multiple, 7 times in Neptune, 5 times in Uranus, and 3 times 
in Saturn, and the greatest error in any of the theoretical denomina- 
tors being less than one-half of one per cent. As the relative values of 
the rotation-radii depend on the square-roots of the orbital times, which 
have been determined with more precision than any other astronomical 
elements, these harmonies are known with great exactness. 

The harmonies of which Earth forms a constituent seem, as I have re- 
peatedly shown,* to be more numerous than those in which other planets 
are exclusively involved. Is it because we are best fitted for observing 
things with which we are most nearly concerned, or because Earth is 
really of more present importance and is therefore purposely provided 
with more various adaptations for the nurture of intelligence than either 
of its sister orbs, or is it for merely esthetic reisons, the harmonies 
being chords in the eternal hymn of praise which ascends from every por- 
tion of the created universe to its Creator? 

A new modification of the harmonic law, in the case of Venus and 
Mercury, is shown, not only by the fact already mentioned, that the half- 
radius is introduced, (as if through a renewed operation of the relations 
between the radii which equalize the velocity of infinite fall and circu- 
lar orbital velocity), but also by the intervention of Sun, which may per- 
haps be taken as an additional evidence that the parabolic connection of 
the solar system with its proper stellar system has produced a parabolic 
spiral, ani may therefore be regarded as a further confirmation of Prof. 
Alexander’s views. If we suppose, in accordance with the analogies of 
organic development, that the orderly processes were going on simul- 
taneously throughout the universe, we may readily conceive that the 
assignment of the interior planets to their appointed places was not only 
the completion of our own Cosmos, but that it was also synchronous with 
the completion of the stellar-nebular group to which we belong. 

* Perhaps the most important of those harmonies may be the retention by Earth of 
one-half Sun’s angular rotation energy; Sun’s superficial gravity giving the velocity 
of light in a nalf-rotation, Earth’s, in a whole revolution. 
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The connection of the two-planetary with the single-planet series, 
which adds to the general harmony the local harmony of equal differences 
on each side of the respective perihelion planets, is initiated by the rela- 
tion of Uranus to Neptune, in other words by the simple harmonic which 
most nearly denotes the ratio of circular orbital velocity to the velocity 
from infinite fall. The repetition of the harmonic couplet, 2, 3, both in 
the Jovian and in the Telluric belt, is also a consequence of the same 
initiative. If we look merely to the differences between the mean and 
the harmonic positions, Saturn and Earth are most disturbed by the ac- 
tion of Jupiter, Mars has fallen slightly towards Earth, Jupiter towards 
Saturn, Venus and Mercury towards Sun. Even the greatest differences 
are less than half of the mean eccentricities, so that the harmonic posi- 
tions are exactly represented, and traversed by each planet in each orbital 
half-revolution. Moreover, since the geometrical mean of the actual 
mean radii, differs by less than ,', of one per cent. from the geometrical 
mean of the harmonic radii, the evidence of primitive harmonic influence 
modified by mutual perturbations, seems irresistible. Deviation within 
prescribed limits, allowing liberty in subordination to law, pervades all 
nature, and is the source of manifold supplementary harmonies and 
wsthetic gratifications, which would be impossible under a more rigid 
code. 

Although the harmonic action is most simple and most striking in the 
rotation radii, in consequence of the greater determining influence of the 
nucleus, the action does not cease even after the withdrawal of all the 
immediate effects of nebular condensation. We accordingly find such 
additional rhythmical relations as are indicated by ‘‘ Bode’s Law,”’ 
‘* Kirkwood’s Analogy,’’ Peirce’s Phyllotactic Planetotaxy, Alexander’s 
radial ratios, and the various accordances which I have hitherto commu- 
nicated to the Society. Perhaps the most important exemplification of 
varied influence may be found in the mutual relations of the principal 
planetary masses ; Neptune and Saturn beiog of such magnitudes as to 
equalize their inertia-moments near the lower nebular, or nucleal radii; 
Saturn and Jupiter having equal moments near the upper nebular, or 
vector-radii ; Saturn and Uranus having equal momenta with reference to 
Jupiter, in the primitive arrangement of nucleal points; and Jupiter 
balancing Sun, in a linear pendulum, of which the geometrical mean 
planetary rotation radius represents a centre of oscillation, and Sun’s 
surface represents both a centre of suspension and a fulcrum. 

The first break in the Jovian belt appears to have separated the three 
outer planets from Jupiter, the mass of Jupiter being such as to give the 
same moment of inertia at a centre of spherical gyration as the remain- 
ing mass would have at the corresponding spherical surface. The outer 
belt subdivided in such manner that its middle planetary moment was 
determined by Saturn, while Saturn’s was determined by Sun, the mo- 
mentum depending on Sun, Jupiter, and Saturn, as already stated. The 
equality of the Saturnianand Neptunian rotation-moments completed the 
harmony of Chladni aggregation. 
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According to the latest estimites* the masses of the four exterior 
planets, takiag Sun as the unit, are 
Jupiter -0009543269 i ere -0000454545 
Saturn .0002855837 Neptune -0000507614 
the aggregate being .0013361265. The distribution of the aggregate, ac- 
cording to the hypothesis here given, involved the following steps :— 
1. The square of the radius of spherical gyration being .4, in order that 
mr’ may equal m,r,*? the masses must vary inversely as the square of 
radius. This gives .0009543761 for Jupiter, and .0003817504 for Saturn, 
Uranus, and Neptune. 2. Taking Saturn and Neptune as secondary 
centres of rotation for the remaining mass, and taking a nodal division 
midway between Saturn and Uranus, the Saturnian rotation-radius 
7.1402 solar radii, the Neptune-Uranian radius 21.1508, and the 
masses varying inversely as radius, we obtain .0002854019 for Saturn and 
-0000963485 for Uranus and Neptune. 3. The equal moments of Neptune 
and Saturn requiring that their masses should be inversely as the squares 


of their rotation-radii, Neptune aa 
9.0168 


leaving for Uranus .0000453228. The closeness of coincidence is shown 


” 
x Saturn .00005 10257, 


below : 
Theoretical. Actual, (T-A) A. 


Jupiter 9543761 9543269 + 00005 
Saturn 2854019 2855837 — .00064 
Uranus 4153228 454545 — .00289 
Neptune 510257 507614 t ,00521 
Neptune 19.0168? .12196 ) Theoretical 
Saturn 20.7258? 12267 ) Equality. 
Jupiter 5.20287 .025833 ) se 
Saturn 9.53892 -025985 J 
Uranus 48.1605 -0021891 ) 
Saturn 7.5715 .0021626 
Sun # Jupiter’s r. vec. -0013418316 
Planetary Mass -0013421925 
Uranus 2r .0002856 ) 
Saturn -0002856 } 
Neptune 3% -0002872 ) 
Saturn -0002856 

I published the second theoretical equality in the 13th Volume of the 
Proceedings of the American Philosophical Society (p. 141), without 
knowing that it had ever been previously noticed, but I find, from Prof. 
Alexander’s recent Memoir,+ that he announced it to the American Asso- 
ciation, at its Montreal Meeting, in 1857. The other nine accordances 
I think are entirely new. ‘The last three introduce the following con- 
siderations : 

1. If the aggregate planetary mass were at Jupiter’s centre of linear 
oscillation, the centre of gravity of the system would be at Sun’s surface. 

* For authorities, see Alexander's “ Statement and Exposition,” p. 3. 

t Op. cit., p. 38 
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2. Uranus is to Saturn, as the time of describing radius in a circular 
orbit is to the time of orbital revolution. 

3. Neptune is to Saturn, as the time of describing radius in direct fall 
to the centre is to the time of orbital revolution. 

While thus using the convenient language of the nebular hypothesis, I 
have looked merely to the known laws of centripetal and centrifugal 
forces which are now operative, without feeling bound by any special 
theory. Whether planetary aggregation has sprung from gaseous or 
vaporous clouds, or from meteoric fall, or from explosive pucleal action, 
or from all combined, is immaterial ; in any case the equilibrating forces 
would be called into play, and, if they act through the intervention of an 
elastic medium, the law of harmonic differences should be traceable in 
any resulting arrangement. ‘‘Subsidence, and the central aggregation 
consequent on subsidence, may go on quite as well among a multitude of 
discrete bodies under the influence of mutual attraction, and feeble or 
partially opposing projectile motions, as among the particles of a gaseous 
fluid.’’* 

Among the most important consequences of such conservation of force 
as is indicated by the gravity-potential and its relation to light-velocity, 
may perhaps be reckoned the provision which they seem to involve for the 
perpetuation of physical activity. In the common interpretations of the 
nebular hypothesis and of most of the modern thermodynamic theories, 
continual contraction and heat-radiation have been supposed to tend 
towards ultimate stagnation and universal death. In the almost ex- 
clusive regard which has been paid to centripetal influences, the increasing 
energy of the centrifugal force and its final preponderance have both been 
overlooked. To this general bias of speculative thought Prof. Alexander 
furnishes a weighty exception. In his Note on the origin of clusters and 
nebul, he refers to appearances ‘‘as if, when they were released from 
superincumbent pressure, by the rupture of the outer portions of the 
spheroid, or other primitive form, their feeble central attraction could no 
longer preserve them in form; and so their centres are always broken up.’*4 
In illustration of the alternating destructive and conservative changes, 
he closes the Note with the following words: 

‘** For the growing leaf is fed by the exhalations which it finds in the 
atmosphere ; and the leaf, in its decay, nourishes the vegetating tree ; 
the roots of that tree are embedded in the débris of a comparatively an- 
cient earth ; the earth itself, in view of the nebular hypothesis (of La- 
place), has been detached from the sun; and the sun and other stars 
would now seem to be but the comparatively small fragments or drops of 
greater masses: the one great plan pervading the whole, being, BY MEANS 
OF A PERMITTED DESTRUCTION, TO PROVIDE FOR A MORE PERFECT ADAP- 
TATION AND DEVELOPMENT.” 


* Herschel, Outlines of Astronomy, § 871. 


¢ Op. cit. p. 92. 
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METEOROLOGICAL OBSERVATIONS TAKEN ON THE NILE 
BETWEEN CAIRO AND THE FIRST CATARACT, DURING 
JANUARY AND FEBRUARY, 1873. 

By Lrevut.-CoL. R. 8. Wiiramson, 
UNITED STATES CORPS OF ENGINEERS, 
(Read before the American Philosophical Society, September 17, 1875.) 
San Francisco, Catu., July 26, 1875. 
To the Secretary of the American Philosophical Society : 
DEAR Sir: 

I send you two sheets of Meteorological Observations which I made 
during January and February, 1873, on the Nile, thinking that they 
might be considered of sufficient interest to find a place among the printed 
Proceedings of the American Philosophical Society. 

While the general character of the climate of that country is well 
known, I have not heard of there having been published any regular 
series of observations of the wet bulb from there ; and the large number 
of tourists who annually visit that river, the majority of whom are 
Americans, makes facts concerning it of more than usual interest. 

I had had made in Cairo, before starting up the river, a box two feet 
square, four sides of which were of lattice blinds, so that the instruments, 
when suspended in it, were perfectly protected from the direct rays of the 
sun, while the wind passed freely throughit. One side of the box was pro- 
vided with double doors, one or both of which could be opened or closed 
at pleasure. The box was placed on a table on the upper deck of the 
boat, and securely fastened to it. The bulbs were about ten feet from 
the water. Usually there was an awniog above. From frequent experi- 
ments I found that there was no difference between the readings of the 
instruments when the doors of the box were open or closed. 

The principal instruments were two sensitive identical Thermometers, 
which read alike when the bulbs were dry. They were made by James 
Green, of New York, and were of the best construction. There was also 
a minimum Thermometer, but not of so nice a construction. 

The reductions were made by means of the tables in Profession Papers 
of the Corps of Engineers, No. 15, a copy of which is in the library of the 
Society. 

The boat went up the river as far as Assouan, at the foot of the first 
Cataract, and six degrees of latitude south from Cairo, and returned. 

Yours very truly, 
R. 8S. WILLIAMSON, 


Lieut.-Col. United States Engineers. 
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ON GLACIAL DEPOSITS AT WEST PHILADELPHIA. 
( WITH A MAP.) 
By CuHar es E. Hatt. 
( Read before the American Philosophical Society, November 5, 1875.) 


In a preceding paper on Glacial Deposits in Carbon, Northampton, and 
Monroe Counties, published in the Proceedings of the Philosophical So- 
ciety, I proved that the glaciers passed through the gaps of the Kitta- 
tinny Mountain and followed somewhat the courses of the present river 
beds, at all events toward the close of their existence. 

The southern boundary of the Glaciers is a question which will require 
much careful study to determine. It is, however, probable that they 
reached much further south than generally supposed, and it would scarce- 
ly be probable that a mass of ice, great enough to pass over the highest 
ranges of the White, Green, and Adirondack Mountains, to suddenly end 
at so short a distance as the Blue, or Kittatinny Mountain. 

I will take this opportunity to speak of the double systems of Glacial 
scratches so plainly marked in the more northern country. I have ob- 
served on the shores of Lake Champlain, the polished surfaces indicating 
a movement of the ice ina line nearly parallel to the lake, or a south- 
erly movement, while a few miles back from the lake, many of the 
valleys are crossed by moraines, which indicate Glaciers moving in an 
easterly and south-easterly direction towards the lake, and polished 
surfaces and scratches indicating the same. I concluded from this that 
one system of scratches indicate the course of the moving ice when it 
was so great as not to be influenced by the topographical features of the 
country. And the second system, formed after the mass had so melted 
away that it followed the depressions of the surface. 

It is my object, in the following, toshow that we have Glacial deposits 
within the limits of the City of Philadelphia. Since my residence in this 
City the alluvial deposit has occupied my attention. It is composed of 
sand, rounded quartz pebbles, and gravel, of sandstone and conglomerate. 
It varies in depth from two and three feet to twenty-five. Intermingled 
with the rounded quartz pebbles, are found everywhere, angular pieces 
of softer sandstone, as Medina and New Red, which would necessarily 
have been worn into rounded pebbles and sand had they been associated 
with the quartz when 7¢ was being formed into pebbles. The conclusion 
I therefore come to is this, that the quartz pebbles of this region, perhaps 
also, of the Atlantic coast, is the debris from the decomposition and disin- 
tegration of the older rocks as the Oneida conglomerate, coal conglomer- 
ate, etc., and brought here principally by the ice and water of 
Glacial time. About the first of October, I made the first critical 
examination of the land lying between Spruce and Walnut streets 
and west of Forty-fifth street, where the sand and gravel has been ex- 
cavated to, or within a short distance of the bed-rock. Here are exposed 
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many large angular and rounded blocks of Oneida conglomerate, Me- 
dina sandstone and probably Clinton and Oriskany sandstone. These 
blocks vary from one or two cubic feet to twenty-five, many of them still 
preserving their sharp angles; on several blocks I could clearly define 
Glacial scratches. 

Flat and angular boulders which I have observed still imbedded in 
their original position, are lying at different angles tothe horizon. Toward 
the lower part of the bed of sand, gravel, and boulders, I have noticed 
frequently a large amount of angular and broken bed-rock cr mica schist. 
A few boulders of Oneida and Medina just south of Pine street and west 
of Forty-fifth street were also observed. The average line of deposit of 
these large boulders is N. 42° E. or at right angles to the average course 
of the Schuylkill River. 

la carrying this line northeastward it crosses another similar deposit 
between the tracks forming the Y at the junction of the P. C. R. R. and 
N. Y. branch, about the corner of Thirty-eighth and Hutton streets, 
and another more extensive deposit near Thirty-eighth street and Girard 
avenue. The excavation is now going on near Girard avenue, and I was 
enabled to see many of the larger blocks still in position ; the average 
of these are deposited at angles to the horizon. 

Among those at Thirty-eighth and Hutton streets are blocks of Oneida 
conglomerate and Medina sandstone. Large quantities of New Red sand- 
stone, and a few blocks of trap rock were also observed. From all these 
evidences I have concluded that this belt of drift deposit is no other than 
a Glacial moraine, formed by the Schuylkill Glacier receding from the 
siteofthe City. Itis very possible that we have here acomplicated system 
of moraines formed as the scratches in the North by the ice at different 
stages of its existence. J. H. Harden, M.E., procured some specimens of 
conglomeratic sandrock, with casts of Spirifer which I have been unable to 
determine. Mr. J. C. Smith afterward obtained a specimen of Oriskany 
sandstone with Spirifer arenosus, from a deposit west of Forty-fifth street 
and north of Walnut. 

I am indebted to Mr. J. H. and E. B. Harden for the accompanying map, 
on which they have carefully located all the principal boulders observed 
in the locality first mentioned. One fact I will add is, that the surface 
of the gneiss where laid bare is comparatively smooth, and shows evidence 
of having been polished, though so soft as not to retain the marks of 
Glaciation. ; 
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Slated Mee ting, June 18th, 1875. 
Present, 17 members. 
Vice-President, Mr. FRAuzy, in the Chair. 


Letters of acknowledgment were received from the R. R. 
Zool. Bot. Gesellschaft, Vienna (XV, i, 90,91); the R. Bel- 
gian Academy (XV, i, 89, 90,91); the Imp. Austrian Acad., 
(XV,i, 90,91); the N. J. Hist. 8., (94). 

Postal card acknowledgments of the reception of No. 94 
of the Proceedings, January—J une, 1875, just published and 
distributed, were received from the University of Toronto, 
Canada; J. B. Francis, Lowell, Mass.; Buffalo Social Science 
Ass. ; U.S. Hospital, N. Y.; Astor Library; Acad. of Science, 
St. Louis; Chicago Historical Soc., Maine Historical 8. 
and from the following members: 8. Alexander, Prince- 
ton, N. J.; D. G. Engleman, 3003 Locust Street, St. Louis ; 


. 


J. S. Haines, Haines Street, Germantown, Philadelphia ; 
Charles Hale, 22 Ashburton Place, Boston, Mass.; C. H. 
Hitcheoek, Hanover, N. H.; W. C. Kerr, Raleigh, N. C.; 
Leo Lesquereux, Columbus, Ohio ; Walter H. Lowrie, Mead- 
ville, Pa.; J. 8. Newberry, Columbia College, N. Y.; Robert 
Peter, M. D., Lexington, Ky.; Theo. C. Porter, Easton, Pa.; 
P. W. Sheafer, Pottsville, Pa.; Ch. M. Wheatly, Phoenix- 
ville, Pa. 

Postal cards acknowledging the receipt of copies of Part 
2, Vol. XV, Transactions, just published and distributed, 
were received from Mr. Wheatly ; the New York Hospital, 
8 West Sixteenth Street, N. Y.; West Point Academy ; 
Astor Library ; and New Jersey Hist. Soc , Newark. 

Letters of envoy were received from the Academies at 
Vienna and Brussels; the Board of Commissioners of the 
Second Geological Survey of Pennsylvania; and Mrs. Caro- 


line E. G. Peale, bestowing upon the Society’s Library a 


number of elegantly bound volumes of ethnological me- 
moirs and works from the library of the late Mr. Franklin 
Peale. 


A. P. 8.—VOL. XIV. 4D 





636 


Other donations for the library were received from the 
Academy and Observatory at St. Petersburg; the Prussian 
Academy ; German Geol. Society; Austrian Academy, and 
Zoo. Bot. Society ; the Frankfurt Zool. Garden; the Physical 
Societies at Geneva and Bordeaux; Geographical Society ; 
Anthropolog. Society, Annales des Mines, and Revue Poli- 
tique at Paris; the R. Inst. of Luxembourg; the Belgian 
Academy and Observatory ; the Congrés Internationale de 
Statistique ; the Royal, R. Astro., and R. Geog. Societies at 
London; Nature; American Academy at Boston; Silli- 
man’s Journal; American Chemist ; Mr. Josiah P. Cooke of 
Boston; the Medical News; Journal of Pharmacy; Penn 
Monthly, and Water Department of Philadelphia; the Com- 
missioners of the Second Geological Survey of Pa., Harris- 
burg; the United States Engineer Department; Coast Sur- 
vey; Peabody Institute, Baltimore; and the Zoological 
Society, Philadelphia. 

On motion, Mr. Roberts asked to be relieved from the duty 
of preparing an obituary notice of the late member, Mr. 
John Henry Towne, and that Prof. Lesley be substituted in 
his place ; which, on motion, was so ordered. 

A communication “on the Geological relations of the 
Lignitic Groups,” by J. J. Stevenson, was read by the Sec- 
retary. 

Prof. Cope read a communication on an exploration of 
Architectural Remains on and near the Eocene Plateau of 
Northwestern New Mexico. 

Dr. Genth communicated the corrections of an error in 
his recent paper On Tellurian Minerals, and announced some 
novel and interesting indications recently found by him in 
some of the minerals there described. 

Dr. Cresson read a communication on the influence of 


magnetic forces upon iron and steel under strain. 

Prot. Chase made some remarks in continuation of the 
subject of Dr. Cresson’s paper. 

Dr. Cresson offered the following resolution which was 
unanimously adopted. 
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Resolved, That the thanks of the Society be presented to 
Mrs. Caroline E. G. Peale, for her liberal and welcome con- 
tribution to the library of the Society of books belonging 
to her late husband, Mr. Franklin Peale. 


Mr. Roberts called the members’ attention to the improve- 
ments that had been made * = Hall Committee. 

Pending nominations 780, 721, 782, were read. 

And the meeting was ees 


Stated Meeting, July 16th, 1875. 


? 


Present, 3 members. 
yr. C. M. Cresson, in the Chair. 


A letter was received from Dr. D. Renard, V. P. Soe, 
Nat., Moscow, June 19th, 1875, concerning the semi-centen- 
nial of the doctorate of M. Alex. Fischer de Waldheim, 
Pres. 8. N. M., which, on motion, was referred to the Board 
of Officers. 

A letter was received from Mr. Edward Thornton, British 
Ambassador at Washington, June 30, 1875, respecting the 
next Albert Medal of the Society of Arts, which, on motion 
was referred to the Board of Officers. 

Letters acknowledging receipt of Proceedings No. 94 were 
received from Col. Williamson, San Francisco; the New 
York Historical, and 78 other Societies and members, by 
postal cards returned and signed. 

Acknowledgments of the receipt of the Transactions, Vol. 
XV, part 2, were received from the New York Hist. Soc. by 
letter, and 22 other Societies and subscribers, by postal 
cards. 

Acknowledgments of the receipt of packages of back 
Proceedings, due since election, were received from Col. Wil- 
liamson, (81 to 92) ; Prof. Traill Green (81 to 92) ; Miss Maria 
Mite hell (81 to 92); Prof. C. H. Hitcheoek (81 to 82); Prof. 
Trowbridge (86 to 92); Mr. Dupont (86 to 92); P rof. Abbe 
(86 to 92); Prof. Kerr (86 to 92); Mr. Haupt (86 to 92); Dr. 
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Peter (86 to 92); and Mr. Rothermel (92); the Providence 
Franklin Society (93); Philadelphia Numismatic Society 


(93), and Prof. Henry (93). 

Donations for the Library were received from the Ob- 
servatories at St. Petersburgh and Barcelona; the Academy 
at Berlin; the Met. Inst. at Vienna; J. Korosi, of Pesth ; 
the Society at Bremen; Nouvelles Mét. and Revue Politique 
at Paris; R. 8S. at Tasmania; Astron. Geog. and Chem. 
Societies at London ; Victoria Institute; Nature; Essex Insti- 
tute; Boston 8. N. H.; U. 8. Postal Guide; Am. Journal Sci- 
ence and Art; Yale College; New York Lyceum N. H.; As- 
tor Library; Philadelphia Academy Natural Sciences ; 
Franklin Inst.; American Journal Medical Sciences; News 
and Library ; Journal of Pharmacy; Penn Monthly; U.S. 
Engineer Department, and the St. Louis Western. 

The death of Sir W. E. Logan at London, June 28th, 
1875. age 77, was announced by the Secretary. 

Dr. Cresson communicated the result of further experi- 
ments on the influence of magnetic force on the tensile 
strength of iron and steel. He announced the fact as new 
that in the aerial magnet, or zone of magnetism in the empty 
space within the coil, there is a considerable elevation of 
temperature, 

Prof. Lesley communicated the recent discovery by Mr. 
Ashburner, aid on the survey of the State, that the White 
Catskill (Vespertine Sandstone of Mr. Rogers) No. X is a 
true coal-measure formation, 19 distinct coal beds hav- 
ing been counted, one of which is one foot thick and ap- 
pears to be persistent, for a similar bed outcrops in a gap a 
few miles distant. These beds were cut in the tunnel of 
the East Broad Top Railroad through Sideling Hill in Hun- 
tingdon County, Pennsylvania. This discovery explains the 
Peak Mountain coal-measures below the red shale in Wythe 
County, Virginia, as well as the presence of coal-beds in the 
Upper Devonian on the Potomac, and of coal-beds about 
700 feet below the Millstone Grit (conglomerate No. XII) 
in the Allegheny mountain ravines back of Tipton and Ty- 
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rone in Blair County, Pennsylvania. It has nothing to do 
with the still older coal measures in the Lower Devonian on 
the Juniata river in Perry County, Pennsylvania. 

On motion, the Laws of the Society were ordered to be 
re-printed. 

Pending nominations Nos. 780, 781, 782, and new nomi- 
nation 783, were read. On motion, No. 781 was postponed on 
account of the absence of nominees. Nos. 780, 782 were 
balloted for, and the following were declared duly elected 
members of the Society: 

Dr. Thomas M. Drown, Professor of Chemistry in Lafay- 
ette College, Easton, Pa. 

John L. Campbell, LL.D., Professor of Mathematics in 
Wabash University, Indiana, and Secretary of the United 
States Centennial Commission. 

And the meeting was adjourned. 


Stated Meeting, August 20th, 1875. 
Present, 8 members. 
Vice-President, Mr. Frauey, in the Chair. 


The death of the Hon. Horace Binney, the oldest member 
of the Society, and the oldest and only surviving graduate 
of Harvard College of the last century, at his residence, in 
Fourth street, Philadelphia, August 10,1875, aged 95 years, 
was announced by Mr. Fraley. 

The death of Mr. William KE. Whitman, in Philadelphia, 


August 27th, 1875, aged 74 years, was announced by Mr. 


Fraley. 

On motion, Judge Hare was appointed to prepare an 
obituary notice of Mr. Binney. 

On motion, Mr. Ed. E. Law was appointed to prepare an 
obituary notice of Mr. Whitman. 

Mr. Gabb presented a communication On the Indian Tribes 


and Languages of Costa Rica. 
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Dr. Konig read a paper On the occurrence of Perowskite 
at Magnet Cove, Arkansas. 

Mr. Chase communicated notes on the Signal Service 
weather maps, and on newly-discovered planetary harmo- 
nies. 

The minutes of the last meeting of the Board of officers 
and members in council were read. 

Nominations Nos. 781 and 783 were read. 

Mr. Fraley announced that he had received the quarterly 
interest on the Michaux legacy, due July 1st, last. 

The meeting was then adjourned. 


Stated Meeting, September 17th, 1875. 
Present, 15 members. 
Vice-President, Mr. Frauey, in the Chair. 


Letters accepting membership were received from Dr. 
Thomas M. Drown, Lafayette College, Easton, Pa., July 23d, 
and Prof. J. L. Campbell, Centennial rooms, Philadelphia, 


July 31st, and a carte-de-visite from Mr. Birch, in a letter 


from the British Museum, London. 

Letters of acknowledgment were received from the R. A. 
d. Linecei, Rome, Dee. 8 (XV, 1,90, 91); the New York 
Hist. Soc., June 18th (XV, ii, 94); the U.S. Naval Obs., 
Washington, July 23d (XV, ii); the Victoria Institute, 
London, July 6th (93); the Statistical Society, London, 
July 19th (93); the Leeds Philos. and Lit. Society, July 
14th (93); the Society of Antiquaries, London, August 4th 
(93); the R. A.8., Lisbon, July 22d (XV, i, 90, 91,93); the 
N. H. 8., Northumberland, New-Castle-on-Tyne, August 
3ist (94); the R. Geog. Society, London, July 20th (62, 88, 
93 to complete its set); the Verein fiir Vaterl. Naturkunde 
at Stuttgart, Nov. 24th, 1874 (92, 93). Dr. Krauss, 
librarian, writes that a complete set can be sent only in ex- 
change for a complete set. 
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Postal card acknowledgments of the receipt of Proceed- 
ings were received from Mr. Birch, London (81 to 91), and 
from various corresponding Societies and members. 

A letter of envoy was received from the Netherland Bo- 
tanical Association, per Mr. W. Hunter, Ass. Sec. Dep. State, 
Washington, August 4th, 1875. 

A postal card circular was received from the Society of 

siblical Archeology, London. 

Donations for the Library were received from the Acade- 
mies at Berlin, Copenhagen, and Brussels ; the Geographical 
Society at Paris; Revue Politique; MM. Vabbe Ducroix 
and Arcelin, at Macon; Nouvelles Météorologiques ; San 
Fernando N. Observatory ; Meteor. Office; London Nature ; 
Rey. O. Fisher, of Cambridge, England ; Silliman’s Journal ; 
Prof. R. Pumpelly; Prof. O. C. Marsh; Prof. E. D. Cope ; 
Dr. J. 8. Newberry; Prof. E. B. Andrews; Prof. E. T. Cox ; 
Boston N. H. S.; Franklin Institute; Journal of Phar- 
macy; Penn Monthly; M. H. Y. Louderbach; Medical 
News; Mr. Trantwine; Dr. Ellicott Cowes; American 
Chemist; Buffalo Nat. Hist. Society; Argentine Observa- 
tory and Meteorological Office ; and from the University of 
California. 

Lieut. Col. R. 8. Williamson communicated by letter, 
dated San Francisco, July 16th, Meteorological Observations 
taken by himself on the Nile during January and Febru- 
ary, 1873. 

Mr. Chas E. Hall communicated, through the Secretary, 
Notes on Glacial action along the Kittanning or Blue Moun- 
tain, in Carbon, Northampton, and Monroe Counties, Penn- 
sylvania. 

Prof. P. E. Chase read a communicatiou On the beginnings 
of Development. 

Prof. Sadtler communicated his recent researches in the 
laboratory of the University On the Molecular Structure of 
Glyceric acid. 

Mr. Briggs expressed certain fundamental views in Me- 


teorology, and announced his intention of communicating at 
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a proper time the results of exact calculations of the influ- 
ence of evaporation on the circulation of the atmosphere 
and the production of storms. 

The minutes of the last stated and special meetings of the 
Board of Officers and Council were read. 

Pending nominations Nos. 781 and 783 and new nomina 
tions 784 to 790 were read. 

And the meeting was adjourned. 


Stated Meeting, Octobe r Lsf, 1875. 
Present, 13 members. 
Seeretary, Dr. Le Conte, in the Chair. 


Letters of acknowledgment were received from the R. 
Observatory at Brussells, August 9th (93); and the Rantoul 
Literary Society (94), 

Letters of envoy were received from the Geological Bu- 
reau of Sweden, October 27th, 1874; the Observatory at 
Batavia, June, 1872; the Meteorological office, London, 
August and September, 1875; and the U. 8. Department of 
the Interior. 

A letter was received from the B. and C. Masonic Acade- 
my, Milton, Florida, soliciting books. 

A letter declining his appointment to prepare an obituary 
notice of Mr. Whitman, but offering assistance to any one 


preparing such a memoir, was received from Mr. E. E. Law, 
Philadelphia, September, 24th, 1875. 
Donations to the Library were received from the R. and I. 


Academies at St. Petersburgh, Copenhagen, and Berlin; the 
Geological Societies at Vienna, Berlin, and Dresden; the 
Geological Bureau at Stockholm; the Observatories at St. 
Petersburgh, and Batavia; the Societies at Ulm, Bor- 
deaux, and Batavia; the Antiquarian Societies at Copen- 
hagen and Worcester; Herr Riitimeyer of Basel; the An- 
thropological Society ; Ecole des Mines, Revue Politique, and 
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Nouvelles Météorologiques at Paris; the London Chemical 
and Geographical Societies ; Victoria Institute and Nature; 
the R. Cornwall Polytechnic Institute ; the L. and H. Society 
at Quebec; Mr. Putnam, of Salem; Prof. H. H. Newton ; 
and Silliman’s Journal; the College of Physicians and Penn 
Monthly, of Philadelphia; The Louisville Printing House 
for the Blind; St. Louis Western; Mexican G. and 8. So- 
ciety ; and the Smithsonian Institute. 

The death of Dr. I. A. Lapham, at Milwaukee, Septem- 
ber 4, 1875, age —, was announced by the Secretary, with 
remarks by Dr. Le Conte. 

On motion, Dr. Brinton was requested to learn by corres- 
pondence with Dr. Philip Valentini of Mexico, more fully, 
the probable value of his memoir on the Aztee Calendar 
Stone. Dr. Brinton communicated to the Society the fact 


of Dr. Valentini’s new interpretation of the stone in a his- 


torical sense, as opposed to the astronomical interpretation 
of Humboldt, Gallatin, and Gama, and that his MSS. would 
make about eighty pages of the Transactions, with illustra- 
tions; and that Dr. Valentini would be pleased to have it 
submitted to a committee of examination. 

Pending nominations Nos. 781, 783 to 790, and new 
nomination, No. 791, were read. 

And the meeting was adjourned. 


Stated Meeting, October 15th, 1875. 
Present, 17 members. 
V iece-President, Mr. Frauey, in the Chair. 


Letters of acknowledgment were received from the 
Academia dei Lincei at Rome, and Linnean Society, Lon- 
don, August 25th, (92, 93). 

Donations for the Library were received from F. W. C. 
Trafford, of Zurich ; the French Geographical Society and 
Revue Politique; the Linnean Society, London Nature, and 


A. P. 8S. —VOL. XIV. 4E 
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Meteorological Committee; the Boston Natural History 
Society, Industrial Aid Society, and the Rev. Jas. F. Clarke ; 
the New York Historical Society and American Chemist ; 
the Mayor of Philadelphia, Franklin Institute, Journal of 
Pharmacy, Medical News and Journal ; the Historical Society 
of New Jersey; andthe Engineer Department of the United 
States Army. 

A letter being read from Judge Clark Hare declining to 
prepare an obituary notice of Horace Binney, and proffer- 
ing aid to any one preparing such a notice, it was, on motion 
of Mr. E. K. Price, 

Resolved, That the Society concur with the Philadelphia 


Bar in He. Judge Wm. Strong to prepare an obituary 
notice of the late Horace Binney. 


On motion, Mr. Edward Hopper was requested to prepare 
an obituary notice of Mr. Whitman. 

Prof. Chase communicated an additional co-ordination of 
the ratio of heat under constant pressure to heat under con- 
stant volume. 

Mr. Lesley gave a preliminary notice of the recent discov- 
ery by Mr. Charles E. Hall, of sub-angular blocks of large 
size, lying on the surface and in gravel, at the new cutting 
of Locust Street in West Philadelphia beyond Forty-fourth 
Street. Some of these blocks seem to be from the outcrops 
of the Laurentian gneiss at Reading or Easton; others of 
Oneida Conglomerate from the Delaware or Schuy|kill water- 
gaps, 70 miles distance; and one was afterwards found by 
Mr. J. H. Harden of the University of Pennsylvania, carry- 
ing hundreds of fossil shells, from the lowest Devonian out- 
crops a few miles still further north. 

Mr. Lesley said that Prof. Houpt, of the University, had 


kindly promised to survey the locality so as to place all the 


data on record, before the destruction of the stones by the 
rapid improvements of that part of the city area, and when 
this is done a further report would be made to the Society. 
If we are to look on these blocks as moraine, it would but 
extend the glacial phenomena recently noticed in and in 
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tront of the Lehigh and Delaware Water-Gaps, as far south 
as Allentown, over the South Mountain, and across the Trias 
plain, to the mouth of the Schuylkill. 

Mr. E. K. Price suggested the possibility of iceberg 
carriage, and should prefer that explanation. 

Dr. LeConte said that the agencies were allied. 

Mr. Lesley replied that if the iceberg was broken from 
the glacier as it passed through the gaps, it is hard to see 
how it could pass the barrier of the South Mountain, unless 
it was very small and followed substantially the present 
river valleys. But it was too recent a discovery to justify 


much discussion. 

Pending nominations 781, 783 to 790 were read, discussed 
and balloted for. 

Pending nomination 791 was again read. 

After scrutiny of the’ ballot boxes the following gentle- 
men were declared duly elected members of the Society : 

Dr. Stephen Smith, of New York, President of the Ameri- 


ean Publie Health Association. 

Mr. William Blasius, of Philadelphia. 

Mr. Gideon E. Moore, of Jersey City, Chemist of the Pas- 
saic Zine Works. 

Mr. Furman Sheppard, District Attorney for the City of 
Philadelphia. 

Mr. Russell Thayer, Jr., Superintendent of the Fairmount 
Park, Philadelphia. 

Mr. G. Clark Maxwell, F.R.S., Professor of Experimental 
Physics, Cambridge, England. 

Mr. Charles E. Hall, of Philadelphia, Palaeontological 
Assistant of the Second Geological Survey. 

Mr. John F. Carll, of Pleasantville, Venango County, Pa., 
Assistant on the Second Geological Survey. 

Mr. Andrew Sherwood, of Mansfield, Tioga County, Pa., 
Assistant on the Second Geological Survey. 

And the meeting was adjourned. 
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Stated Meeting, November 5th, 1875. 
Present, 12 members. 
Vice President, Mr. Fraey, in the Chair. 


Letters accepting membership were received from Mr. 
Russell Thayer, dated Fairmount Park, Phila., Oct. 19th ; 
from Dr. Stephen Smith, dated Amer. Pub. Health Associa- 
tion, New York, Oct. 20th; Gideon E. Moore, Ph.D., dated 
Passaic Zine Works, Jersey City, Oct. 21; Wm. Blasius, 
dated Phila., Oct. 25th; John F. Carll, dated Pleasantville, 
Oct. 27th, and Mr. Furman Sheppard, Philad’a, Oct. 28th, 
1875. 

A letter was received from M. Renard, of Moscow, ac- 
knowledging the letter of congratulation voted July 16th 

Letters of acknowledgment were received from the R. 
Geog. Society, London, Oct. 23d, (Tr. XV, ii; 94; wants all 
Vol. XITT and XV, ii.); Astronomical Society, London, 
(XV, ii, 94); R. Observatory, Greenwich, Oct. 22 (94); B. 
S. N. H., Oct. 25th (XV, i, 91, 92, 98). 

A letter asking for Proceedings No. 88, was received from 
the Philosophical Society of Glasgow. 

A letter concerning that part of the will of the late Mrs. 
Caroline E. G. Peale, concerning her husband’s cabinet of an- 
tiquities, was received from her executor, Mr. Robert Patter- 
son, and at a subsequent stage of the proceedings, was, on 
motion, referred for consideration and report to the Curators. 

Donations for the Library were received from the R. 
Prussian and Belgian Academies ; the Societies at Lausanne 
and Leyden; the Geog. Society, Nouvelles Mét. and Revue 
Politique, at Paris; London Nature; B.S. N. H.; Mr. Seud- 
der, and Mr. Hyatt, of Boston; Penn Monthly; American 


Journal of Pharmacy ; Smithsonian Institute, and the West- 


ern. 

The death of Dr. Kingston Goddard, at his residence on 
Staten Island, Oct. 14, aged 62, was announced by Mr. 
Fraley. 
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Mr. C. E. Hall exhibited specimens from boulders in West 
Philadelphia, and specimens from outcrops in and behind 
the Blue (Kittanning) Mountain, to enable the members to 
compare and identify them. He exhibited, also, a local map 
on which each boulder was exactly placed and numbered. 
In the collection was one piece of trap, and several of Trias 
sandstone. The rest were Oneida conglomerate, and Oris- 
kany sandstone (conglomerate). Mr. Hall expressed his 
conviction that most of the Philadelphia gravel was merely 
disintegrated conglomerate the pebbles of which had been 
set free in their original rolled state and not re-rolled to 
any extent. Many pieces were flat and yet in an erect atti- 
tude, showing ice rather than water transit. The trend of 
the belt of boulders, so far as studied, was roughly at right 
angles to the bed of the Schuylkill at the Zoological Garden, 
Mr. Hall had noticed a sort of smoothing off of the surface 
of the upturned mica schist country. In some cases the bould- 
ers were of large size, and grooved as well as polished. One 
of them contained many Silurian fossils. 

Mr. Price invited Mr. Hall’s attention to quantities of 
boulders being uncovered in the sand cuttings at 25th street 


and Fairmount avenue, on the eastern side of the Schuyl- 
kill. 


In the discussion which ensued the possibility of iceberg 


action and the existence of gravel mounds across the interior 
valleys were brought into view. 

Prof. Frazer wished to record the fact that he had met 
with considerable numbers of glaciated (grooved) pieces of 
Rogers’ jasper-rock, Hunt’s orthophyre, or as he preferred to 
call it, felsite porphyry rock of the South Mountain, along 
the low pass (partly a gorge) through which the Gettysburg— 
Chambersburg road leads. He suggested, for a cause, a thin 
glacier coming across from the Path Valley, west of Cham- 
bersburg. 

Mr. Lesley described Mr. John Harger’s (of Oxford, Conn.) 
method of obviating parallax in reading the vernier on the 
dial plate of a transit instrument or surveyor’s compass ; viz. 
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by using two verniers, one inside and one outside the grad- 
uated circle. If the observer finds a parallax error between 
the outside vernier and the scale, he will find twice that er- 
ror between the scale and the inside vernier, and can thus 
easily correct his observation. 

Mr. Cope offered the following resolution, with appro- 
priate remarks : 

Resolved, That the American Philosophical Society recom- 
mend to the attention of Congress the proposed scientific ex- 
ploration of the River Beni of Bolivia and the adjacent 
regions, by Prof. James Orton, believing that the intrinsic 
importance of the object, as well as the experience of Prof. 
Orton, render it deserving of aid from the Government of 
the United States. 

The resolution was passed, with instructions to the Secre- 
taries to transmit copies of it to the Senate and House of 
Representatives of the United States, and to Prof. Orton. 

Mr. Fraley reported that he had received the quarterly in- 
terest of the Michaux Legacy Fund, due Oct. 1st last. 

The Minutes were then read and the meeting was ad- 
journed. 


Stated Meeting, November 19th, 1875. 
Present, 12 members. 


Vice-President, Mr. FRatEy, in the Chair. 


A letter accepting membership was received from Mr. 
Charles E. Hall, dated Philadelpbia, Novy. 13th, 1875. 

A letter acknowledging receipt of diploma was received 
from Mr. James Freeman Clarke, Jamaica Plains, Mass. 

Letters acknowledging receipt of Proceedings and Trans- 


actions were received from the Observatory at Munich, 
July 9 (92, 93); the Royal Society at Gottingen, June (92, 
93); the Academy at Lisbon, Oct. 14, 1875 (92); the Statis- 
tical Society, London, Nov. 4 (XV ii, 94); and Triibner & 
Co., London, Nov. 3 (88). 

Donations for the Library were reported from the Societies 


at Moscow and Liége; Geographical Society and Revue 
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Politique at Paris; Astronomical, Geographical, Asiatic, and 
Antiquarian Societies, and Editors of Nature, London; Rev. 
Q. Fisher ; Boston Society of Natural History ; Mr. Samuel 
Batchelder ; Yale College, and Professor Marsh, New Haven ; 
Franklin Institute, Medical News, and Board of Public 
Education, at Philadelphia; Library of Congress, War 
Department, and Engineer Department, at Washington ; 
Buftalo Society of Natural Sciences; and Editors of the 
Western. 

Dr. Le Conte announced that he had been engaged for the 
past three years, and Dr. Horn for the past eighteen months, 
on a revision of the Rhyncophora of the United States. 
The memoir will make from 500 to 600 printed pages of the 
Proceedings. On motion a committee was appointed con- 
sisting of Dr. Leidy, Mr. C. E. Hall and Mr. Lesley, to whom 
it. was referred. 

Mr. Lesley called attention to the valuable papers on 
glacial drift at Washington and Richmond, read before the 
Boston Society of Natural History, last Spring, by Prof. 
W. B. Rogers. ; 

The minutes of the last meeting of the Board of Officers 
and Council were read. 

Pending nomination No. 791 was read. 

On motion, it was 

Resolved, That the Society accept the bequest of Mrs. 
Caroline E. G. Peale under the conditions expressed in the 
communication of Mr. Robert Patterson, executor. 

On motion, it was 

Resolved, That until otherwise ordered by the Society, 
this collection be deposited in the office of the Philadelphia 
Saving Fund Society, and the Curators be authorized to 
make arrangements with said Society for its safe keeping. 

On motion, it was 

Resolved, That, upon the recommendation of the Board of 
Officers and Members in Council at its last meeting, the 
edition of the Proceedings be increased from 750 to 1250 
copies; and that the Librarian be authorized to sell copies 
at 50 per cent. above the actual cost price of publication. 

The meeting was then adjourned. 
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The Letter of Mr. Robert Patterson referred to above. 


329 CHESTNUT STREET, ) 


PHILADELPHIA, October 30, 1875. | 


Dear Sir:—I beg leave to communicate through you to the American 
Philosophical Society the following extract from the will of the late Mrs. 
Caroline E. G. Peale, viz : 

‘**T give to the American Philosophical Society held at Philadelphia for 
Promoting Useful Knowledge, the collection of relics illustrative of the 
Stone Age, with the descriptive catalogue thereof made by my beloved 
husband Franklin Peale, in trust to preserve the same as a separate 
collection within the Hall Building of the Society, or in some suitable 
place, and open to the inspection of all visitors, under such regulations as 
may be proper for the security thereof; the collection to be designated so 
as to distinguish the object and the name of the Collector as follows: 

‘*Implements of the Stone Age from various parts of America, Europe, 
Great Britain, and the British Isles, collected and arranged as impres- 
sively confirming the unity of the Human Race, by Franklin Peale.’’ 

** Provided that said collection shall not be placed within the building 


of said Societyuntil the same shall be fire-proof, and until then or there- 
after, if deemed expedient by said Society, the collection shall be deposited 


in such fire-proof building, public or private, as they may designate. 
And if said Society shall decline or neglect the trust imposed on them, I 
direct my Executor to see to the execution thereof in such manner as to 
provide a place of secure deposit for the collection, open to the inspection 
of visitors; and in case of his death or disability, I request that the 
proper court will direct and take care of the due execution of this trust.”’ 

The character and value of this collection are known to some of the 
members of the Society, and were fairly exhibited in the ‘‘ Memorial 
Volume,’’ embracing photographs and descriptive matter, which was 
some two years since submitted for inspection. 

The collection at present is deposited in the building of the Philadel- 
phia Saving Fund Society, and I presume can remain there awaiting the 
orders of the Society and myself. The specimens are carefully packed, 
and at the proper time can readily be arranged in the cases. The Society, 
if accepting the trust, will be put to no expense in the arrangement or 
labelling of the collection, or for the eollateral inheritance tax on the 
same. 

As the conditions of the bequest require, amoung other things, that the 
collection shall be only placed in a fire-proof building, with which at this 
time the Society is not provided, the designation of a suitable place will 
have to be determined by the Sdeiety at its convenience. 

Very respectfully yours, 
{Signed. ] ROBERT PATTERSON, 
Executor of Caroline E. G. Peale. 

Dr. Gro. B. Woon, President of the American Philosophical Society, 

Philadelphia. ° 
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FURTHER DYNAMIC CO-ORDINATIONS. 
By Purny Ear.e CHase, 


PROFESSOR OF MATHEMATICS IN HAVERFORD COLLEGE. 


(Read before the American Philosophical Society, October 15, and December 
3, 1875.) 


A further extension may be given to my co-ordination of the great 
natural forces, by means of the thermodynamic relations which subsist 
between constancy of pressure and constancy of volume. 

In central forces, varying inversely as the square of the distance, a 

perpetual oscillation through a linear ellipse 
A AC, with foci at the centre of a circle and at 
27, would be synchronous with a perpetual 
revolution around the circle. The complete 
linear-elliptical orbit being — 2d, the mean 


velocity of linear oscillation, or the velocity of 
9 


constant mean gaseous pressure —= — of the 


velocity of revolution ; a velocity which would 
be attained, both in the centripetal and in the 
centrifugal phase of the oscillation, at 1.4232r 


9 _* 
“iT r ry . 
mes . The ratio of heat under con- 


zx +4 
stant volume to heat under constant pressure, as experimentally deter- 
mined, is 1 : 1.421.* 

Let - = radius of a gaseous nucleus which is sufficiently condensed to 
allow of chemical combinations, or the radius of constant volume ; 7 — 
radius of constant mean pressure. The vis viva of free revolution in a 
circular orbit varying inversely as radius, the ratio of the mean nucleal 
and atmospheric forces may be represented by the proportion 

e352 3 Lee 

In elastic media, as the distances from the centre increase in arith- 
metical progression, the densities decrease, in geometrical progression if 
the central force is constant, in harmonic progression if the central force 
varies according to the law of inverse squares. Whatever may have 
been the beginnings of cosmo-taxis, whether through nebular condensa- 
tion, meteoric accumulation, explosive rupture, or other unknown pro- 
cess, the secular mean actions and reactions between opposing forces 
should lead to similar numerical and harmonic results. In the lan- 
guage of Herschel,t ‘‘ Among a crowd of solid bodies of whatever size, 
animated by independent and partially opposing impulses, motions oppo- 
site to each other must produce collision, destruction of velocity, and sub- 


* Tyndall, Heat a Mode of Motion, 4th Ed., Sect. 74. 
+ Outlines of Astronomy, Sect, 872. 


A. P. 8.—VOL. XiIv. 4F 
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sidence or mean approach towards the centre of preponderant attraction ; 
while those which conspire, or which remain outstanding after such con- 
flicts, must ultimately give rise to circulation of a permanent character.”’ 

In the earliest stages of nucleal aggregation, when the primitive 
oscillating velocity subjects all particles to nearly equal impulses from 
every direction, but with a slight preponderance towards special nucleal 
centres, the variation from constancy of force may be so slight as to in- 
troduce a geometrical progression based on the above thermal ratio, 
1 : 1.4252. Since the nucleal radius of a Sun which would rotate syn- 
chronously with planetary revolution varies as ;/ ;, while the planetary 
radius-vector, or radius of possible nebular atmosphere, varies as (t)%, the 
atmospheric radius vacies as (nucleal radius)$. We have thus a basis for 
the geometrical series, 7, ri, ri... 7® Now 1.4232 = 1.6009, or 
almost precisely the fundamental radius (1.6007) which Professor Alex- 
ander has pointed out in the arrangement of the Jovian system.* 

It is also very nearly represented in the ratios between the nucleal 
radii of the inner pairs of planets, of the two principal planetary belts ; 
Oo: 8 1.598; h : 4 = 1.576.4 The next.term of the series is 
1.42325 1.8008, which is remarkably coincident, both with Professor 
Alexander's fundamental ratiot for the solar system (1 : 1.8), and with 
the ‘‘centre of explosive oscillation,’’ or the linear centre of oscillation 
between a primitive centre of oscillation and a linear centre of gravity 
(§ and 4). If the involution is carried to the fifth quadrangular pyra- 
midal number, 1.4232" == 231390, which is within less than three per 
cent. of the half-modulus of light at Sun’s surface, measured in solar 
radii. The pyramidal exponent, 35, is also within less than three per 
cent. of the possible solar atmosphere measured in solar radii ; within 
less than five per cent. of the half-modulus of light measured in Nep- 
tunian vector-radii ; and within less than three per cent. of the nucleal 
radius of a nebulous Sun which would rotate in a year of Uranus. 

If these accordances are dependent upon the mutual interactions of the 
five principal masses in our system (©, 2/, h, 4, VU), we may reasonably 
look for still further accordances between the products of masses, which 
enter as factors into expressions of joint gravitating action. We accord- 
ingly find the following equation between the triangular powers of plane- 
tary masses, designating mean perihelion,mean, and mean aphelion, by sub- 

ty } 1 3 os )6 
script figures 1, 2, 3, respectively : —3 . "ei =—$| — 1; 
Leo) Re LboJ 


* Statement and Exposition of Certain Harmonies in the Solar System (Smithsonian 
Contributions, 280), p. 15. 


The simple ratio, 1.4232 is approximated inthe nucleal radii of the outer pairs; 


@® = 1.872: Y+6 = 1.4 


{ Op. cit.,p.4. Iam informed by Prof. Alexan er that he announced this ratio be- 
fore the American Association in 1857. 
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or, if we introduce all of the five great masses: 

Ys)" (Ss}°) {4s]°_ feel’ (ee ho 

es 107) “tO ol] (wo * [© 

There is still so much uncertainty as to the masses of Neptune and 
Uranus, that it is impossible to tell how close this agreement may be, 
but the deviation from precise accuracy cannot be large. According to 
Newcomb’s latest determinations of those masses, the equation gives two 
values for Saturn, one of which is slightly lirger, the other slightly 
smaller, than Bessel’s value. By looking a little further we may find 
relations which can be measured with greater certainty, and are there- 
fore more satisfactory. 

La Place found that if the mass of each planet be multiplied by the 
product of the square of the eccentricity and the square root of the mean 
distance, the sum of all the products will always retain the same magni- 
tude ; also, that if each of the masses be multiplied by the product of 
the square of the orbital inclination and the square root of the mean dis- 
tance, the sum of the products will always remain invariable. Now the 
square root of the mean distance varies inversely as the velocity of cir- 
cular revolution at the mean distance, or inversely as the square root of 
the velocity of nucleal rotation at the same distance. It is therefore 
probable that the primitive undulations my have influenced the relative 
positions as wellas the relative masses of the principal planetary orbs. 
Stockwell bas found* the following relations : 

I, The mean motion of Jupiter’s perihelion is exactly equal to the mean 
motion of the perihelion of Uranus, and the mean longitudes of these peri- 
helia differ by exactly 180°. IL The mean motion of Jupiter’s node on the 
invariable plane is exactly equal to that of Saturn, and the mean longitudes 
of these nodes differ by exactly 180°. 

I have already had frequent occasion to refer to the position of the 


nebular centre of planetary inertia ( \ Fine” 4 Sins ) in Saturn's orbit. 


If the four great planets were ranged in a line, Jupiter on one side of the 
Sun and the other planets on the other, the tidal influences, when Satu:n 
was in mean position, would drive Jupiter, Uranus, and Neptune to, or 
towards, their respective aphelia. Those positions would accord with 
Stock well’s two theorems, they would approximate the centre of inertia 
very closely to Saturn’s mean radius vector, and they would make the 
equation of the products of triangular powers applicable to vector radii, 
as well as to masses. For the logarithms of mean vector-radii of the 
four outer planets, according to Stockwell,+ are :— 
Neptune, mean Aphelion, 1.481951 Neptune, 1.481951 


Uranus, " 1.301989 (Uranus)® 3.905967 
Jupiter, eo .734588 (Jupiter)® 4.407528 


10 ) 9.795446 
Saturn, mean, 979496 Saturn, (979545 


* Memoir on the Secular Variations of the Elements of the Orbits of the Eight Prin- 
cipal Pianets (Smithsonian Contributions, 232), p. xiv 
t Ibid. pp. 5, 38. 
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The difference between the actual value of log. h r. vec., and the value 
as found by the foregoing equation, VY x 4 ’ < »® 3 wo is therefore, 
only .000049, representing a numerical difference of only ,; of one per 
cent. 

When the hypothetical nebular condensation had proceeded so far as to 
show the controlling planetary influence of Jupiter’s mass, the mean peri- 
helia of Saturn and Uranus were so fixed as to establish the following 
relationsbips of harmonic powers : 


(Ysl* (83)? (2s) eI 
L835 cr ; bol rt D4 


Stockwell’s logarithmic values are : 
Neptune, Ye 1.481951 
Uranus, i 1 1.262996 
- Dg 1.301989 ,; 
Saturn, hy -957973 ‘ .979496 
y -784588 ¢ .716237 


a+ € 


Jupiter, 


1-2) + 4 (7-0) + (c-d") = .000085 = log. 1.0002 
'-3) + 4 (7-0) + (¢'-0) = .000382 = “ 1.0009 


9 
4 (’ ‘ 
4 (4 

The theoretical differ from the actual values, by less than ,\; of one 
per cent. in the first, and by less than ,;'; of one per cent. in the second 
equation. 

At the hypothetical limit of struggle between opposing forces, which 
we are now considering, I have shown that the ratio between the velocity of 
incipient dissociation and the velocity of incipient aggregation is 1 : x, 
This ratio is found to prevail in a comparison of the vector-radii of the 
aphelion planets in each of the aphelion or supra-asteroidal two-planet 
belts, with the vector-radii of the perihelion planets in each of the peri- 
helion or infra-asteroidal belts, as is shown in the following table. The 
tabular unit is Sun’s radius: 

A B (A-B) + B 
6438.75 W mean 6453.06 —.0022 
2049.51 4 ” 2049.51 

652.38 = 652.38 


207.66 @ perihelion 207.58 -+.0004 


{ 
66.10 ¥ “6 68.48 —.0861 
68.39 & “ 68.48 —.0013 


The close accordance between the deviation of h  z— and @’s mean 


eccentricity, connects the supra-asteroidal with the infra-asteroidal 
planets, in a manner which is still further illustrated by the Neptunian, 
Jovian, and Telluric harmonic series of planetary positions*. 
In the harmonic series of differences between perihelion nucleal pen- 
dulums (32), (3), (¢), (3), ($$)+¢ the inter-telluric terms were } Venus 
* Ante, xiii, 239. + Ante, xiv, 628. 
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and } Mercury. If we take seven geometrical means between } Mer- 
cury’s, and Neptune’s, mean radius-vector, we find the following accord- 


ances : 
Theoretical (T). Observed (OQ). (T-O) + O. 


19355 -19355 
-36362 -36167 + .0054 
.68312 -68925 —.0090 
1.28337 1.23312 + .0497 
2.41103 
' 4.52954 4.52279 +.0015 
$ h; 8.50918 8.57149 —. 9073 
zt 6; 15.98670 16.03259 —.0029 
8 YY, 30.0334 30.0334 
The geometric ratio of the theoretical column is 1.879, or almost pre- 
cisely the sum of the co-efficients of the Urano-Neptunian belt ({ + $). 
It will be observed that the theoretical co-efficients (} 9,%@... 46) 
are the same as appear in the inter-planetary abscissas of my Centaurur- 
Heliacal parabola.* The collisions of particles, in their approach to the 
focus of a paraboloid, would naturally convert parabolic into elliptical 
orbits ; and particles falling towards a cosmic focus from a distance nr 
would acquire the dissociative velocity (relatively to the Sun) )/9 gr, at 


wis fice COR top NOPE 


ws 7 from the focus. By giving to n, successive values in arithmetical 
progression, we form the arithmetico-harmonic series, } % 3? # % $ 4, 
which constitute the peculiar sequence of co-efficients, both in the fore- 
going geometric series and in the abscissas of the primitive parabola. 
The bases of the principal planetary harmonies that have been hitherto 
published, are :—Peirce (phyllotactic), the time of orbital revolution, ¢; 
Bode, and Alexander, the orbital radius vector, or the radius of possible 
solar-nebular atmosphere, 7 ; my own (harmonic), the nucleal radius, pn 


Their common relations may be thus shown :— 
Peirce, tx t! xr to p : 
Bode, Alexander, rx tar : x ot 
Chase, px i cr ; x p 
The Saturnian relations of inertia seem to have established the Bode 
series. For if we take as our unit, »,— 20.58 solar radii, (p, being 
the nucleus of anebulous sun which would rotate synchronously with Sat- 
urn’s orbital revolution), we obtain the following values :— 
Bode (T). Actual (O). (T-O) + O, 
1=py 20.58 h©® nucleus 20.58 
82.31 S, 83.36 —.0138 
144.04 e1 149.93 —.041 
205.78 Sy 207.58 —. 00) 
329.23 oe 329.74 —.002 


* Anite, xii, 523-1, 
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Bode (T). Actual (QO). (T-O) + O. 
2 726.16 Asteroidal 
52 1070.06 1069.62 +000 
100 2057.78 2049.51 +.004 
196 4033.25 Se 4121.76 —.022 
[292 6008.71] Y 6388.25 —.063 
388 

It will be observed that I have interpolated the Neptunian term, but 
this modification of the Bodeian law, as I have, in part, previously stated, 
increases its harmony, by giving three equal differences at each extremity 
of the series, by placing Earth’s perihelion in a geometrical mean posi- 
tion between the h © nucleus and its limit of possible atmosphere, and 
by marking centres of linear oscillation of successive pendulums. 

After the hypothetical detachment of the several] two-planet belts, and 
their independent revolution preparatory to cosmical division, the har- 
monic should replace the geometric ratios. In order to remove the in- 
fluence of the theoretical planetary pendulum unit (47) and the slight 
uncertainty as to the precise period of solar rotation, let us examine the 
ratios of the several planetary rotation- (or nucleal-) radii, and the con- 
sequent harmonic differences, according to the above equation of varia- 
bility, p oc ¢?. 

t p 
2408 At 
6152 784 

1.0000 1.000 
1.8808 1,37 


11.8618 3,444 2.4 — a5 


56 
22.91 
1,000 56 
392 21.95 
cee aes ys ee 58 
+ 164.7791 12.837 $9 —}% 147 147 — 21 
By comparing the radii of «ethereal nebulosity ; of synchronous central 
and circular oscillation (27 : 7); of incipient aggregation, or constant 
nr 


n+ 1 


29,4565 


84.0190 9.116 © —}9Q = 


] , we find the fol- 


pressure (1.42327) ; and of nebular rupture { 


lowing accordances : 
1. An ethereal atmosphere, rotating with planetary velocity at Sun’s 
present surface, would have the equatorial velocity of light at 688.33r. 
3X 6838.33 2064.99 h, 2049.51 
oe 4129.98 4, 4121.86 
9 > we 6194.97 VY, 6388.25 
2. If the radial oscillation and the radius of nebular rupture are spe- 
nr 2r ie aie 
cially regarded, r — 4} radius vector; n — 2; a+ i a radius 


vector. 
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1.6594 J, 1.6444 
Y, 10.0113 bh, 10.0000 
@, .3333 3, .3187 
3. Substituting the orbital radius for the radius of linear oscillation, 
nr 2 
a+i~ 8” 
y 20.0226 4, 20.0442 
@s .6763 “2, .6978 

4. Substituting the radius of incipient aggregation and its correspond- 
ing radius of linear oscillation, we have 

are a eh eo Be SANT 
n+ 1 a 
2n 4.934 2, 4.978 

The combined influences of Jupiter and Earth over the asteroidal belt, 
especially as shown in the second and fourth accordances ; the tendency 
of their mean radial velocities (at 1.4232 7) and the limiting satellite 
velocities, to equality at Sun’s present limiting planetary velocity ; the 
indications of uniform primitive velocity, furnished by the geveral pre- 
dominance of geometrical ratios and the introduction of harmonic values 
in the minute details; the @ priori probability of such primitive uni- 
formity ; the relations of mass and position to orbital times, as well as 
to atmospheric and nuclear-nebular radii (¢, r, and »); all point to origi- 
nating undulations, propagated, as inferred from the ultimate limit of 
equality towards which the parabolic cometary and mean radial centrif- 
ugal velocities both tend, with the velocity of light. 

La Place (Mécanique Celeste, II, viii, 65-69 ; VI, ii, 12-16 ; etc.) investi- 
gated a number of inequalities depending on the squares and products of 
the disturbing forces. In his discussions of the Jovian and Saturnian sys- 
tems he introduced terms containing the 3d and 5th dimensions of the 
eccentricities and inclinations. The closeness of the agreements here 
presented may, perhaps, lead to important considerations involving still 
higher powers. 

If we substitute for the theoretical primitive exponential ratios (1, 1+ 


we have - 


2, 14+2+-3), the present actual vector radii, (4 = W,; B- 523 ¥ = ho; 


0 = Y,), we find an equation for Saturn’s mean perihelion :— 


a - ¢ 

= n p—-O vy Oe ees at+p 

yo xge x ye=her (1) 
2 2 


If a, 8, 6, represent the mean aphelion vector-radii, we find an equation 
for Saturn’s mean distance :— 


~~ 5; : ; 
If we take powers of the masses, instead of powers of the vector-radii, 


equation (2) gives two values for Saturn’s mass, according as we use 


Our phe! vy «gt « ore o 
.48.. 42,."%."" () 


y 1 . 
Newcomb’s greatest value of Neptune’s mass, (; oe ), deduced from its 


satellite (8) 
or the least, (; sta) deduced from perturbations of 4 (4) 
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These equations are immediately suggestive of the numerous familiar 
equations between the sums of periodic times. The substitution of pro- 
ducts for sums, and powers for products, indicates the early organizing 
activity of constant forces, acting with reference to given centres, in 
elastic media. 

The solution of equations (1) to (4) is as follows :— 


Log. 30.033865-292798 .687712 
* 19.18358119-183581-5.20275 .936362 
5. 2027983 0.02386 .511361 
47.135435 
9.077645%0-98386--19.183581 47.148979 

018544 -- 49.217441 = .000275 — log. 1.00051 

(2) 

. 80.3385515-427351 8.043068 
2(1),04418820-.044188-5.427351 19.030955 


§.427351%°-83551 22.284102 


49.358125 
9. H88R5220-3351-4+20.044188 49.346714 
-011411 -- 50,379693 — .000227 = log. 1.00050 


(3), \ 4) 
If log. © 10, the logs. of the assumed masses are :— 
\y (Newcomb, from satellite) 5.712646 
Y ( ‘¢ perturbations) 5.705534 
af ~e .645892 
b (Bessel) 455734 
—e. *. } 5.979689 
Substituting these logs. for the aphelion logs. in equation (2), we get 
for log. h, by using for log. 
Satellite value (8 6.458198 
Perturbation value (4) 6.456439 
6.458198 — 6.455734 — .002464 log. 1.0057 
6.456439 — 6.455734 = .000705 = log. 1.0016 
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Stated Meeting, December 3d, 1875. 
Present, 14 members. 
Vice-President, Mr. Frauey, in the Chair. 


Visitors. Mr. Schwartz of the Detroit Scientific Associa- 
tion, and Mr. Morgan Hart. 

A letter acknowledging the receipt of Proceedings No. 
94, was received from the Victoria Institute, dated London, 
Nov. 8th, 1875. 

A communication respecting a so-called Calendarium per- 
petuum mobile, to be exhibited in 1876 by M. Kesselmeyer, 
was received from Mr. C. H. Meyer, Consul for the German 
Empire at Philadelphia. 

Donations for the Library were received from the Nether- 
land Botanical Society; Cobden Club; Glasgow Philosophi- 
cal Society; Silliman’s Journal; Academy of Natural 
Sciences ; Penn Monthly ; Journal of Pharmacy; Mr. Nys- 
trom ; and Prof. Kerr of North Carolina. 

Mr. Britton exhibited and explained certain improvements 
in his laboratory burettes. 


Mr. Lesley described the occurrence of certain Carbonifer- 


ous valleys of erosion, discovered by Prof. Stevenson and 
Mr. White during the field-work season just closed, in 
Washington and Greene counties, Pennsylvania, on the hor- 
izon of the great sand-rock of the Lower Barren Measures, 
below the Pittsburg coal. 


Mr. Price communicated a memorandum of the places 
around Philadelphia recently visited by him, where boulders 
may be seen. This list of points in the present limits of the 
city may be of historical interest at a future day. 

I have lately visited the following excavations through gravel outside 
the built area of the city. In all are found pebbles and stones rounded 
by the action of water, and stones of all sizes up to some hundred 
pounds, unrounded, angular, and but slightly rubbed. Where the gravel 
is purest and deepest, and undisturbed, stratification is seen, and at a 
depth of eight or ten feet a black band of cemented gravel divides the 
gravel from the fine sand below : 

South side South Street east of new bridge ; south side Woodland Ave- 

A. P. 8. —VOL. XIV. 4G 
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nue, both east and west of Woodlands Cemetery ; 46th Street, both 
south and north of Woodland Avenue; 45th Street, south and north of 
Kingsessing Avenue, and north of Spruce Street ; Chestnut Street, west 
of 45th and 47th Streets; intersection of Pennsylvania and Connect- 
ing Railroads; Girard Avenue, west of 48th Street; Elm, west of Girard 
Avenue ; Girard Avenue east of the bridge, ia the Park; in the Park 
east of Connecting Railroad bridge over the Reading Railroad ; Jeffer- 
son and 28th Streets; Cumberland Street and 15th ; and 12th and Cum- 
berland Streets ; also east of Reading Railroad bridge over the Schuyl- 
kill, and around the basin in the East Park. 

The ‘‘erratics’’ are found at all heights, twenty to one hundred feet 
above tide, both sides of the Schuylkill. 


Prof. Chase described some indications of Saturn’s import- 
ance in influencing the early planetary aggregations of our 
system when the Sun was in a nebulous condition. THe in- 
troduced an equation between the masses and distances of 
the four outer planets, which accorded with other present 
indications of nebular activity in Saturn. 

The Treasurer’s annual report was, on motion, postponed, 
on account of his serious illness. 


Pending nomination No. 791 was read. 


Mr. Price presented the following report on the applica- 


tion of the funds of the Michaux Legacy: 
December 3, 1875. 
To tue AMERICAN PHILOSOPHICAL SOCIETY : 


I respectfully make report in relation to the expenditure of the income 
of the Michaux Fund placed at the disposal of the Fairmount Park 
Commission. 

The Botanical Committee of the Society, Aubrey H. Smith, Chairman, 
revised the list of trees proposed to be imported last spring ; and nine 
hundred and ten trees were imported from James Booth & Sons, Ham- 
burg, Germany, and arrived and were planted early in May last. They 
were fine, healthy, well-grown trees, and were generally in good order 
when received. There were one hundred and forty-five species and 
varieties of Maple, Horse-Chestnut, Ailantus, Alder, Birch, Horn- 
beam, Spanish-Chestnut, Catalpa, Beech, Laburnum, Ash, Larch, Pop- 
lar, Prunus, Pterocarya, Pyrus, Oak, Lorbus, Linden, Willow. 

There are now growing of this and the previous importation by the 
same Michaux Fund, one thousand one hundred and seventeen trees and 
shrubs, of two hundred and sixty-seven species and varieties. These 
are all in the nursery, where they will remain until of a size to be planted 
out in the “ Michaux Grove’’ and elsewhere over the Park, 
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I have collected from the Woodlands Cemetery, formerly the seat of 
William Hamilton, and from the Marshall Garden, and with the aid of 
Dr. George Smith of Delaware County, and Aubrey H. Smith, Esq., 
from other places, considerable quantities of acorns and seeds without 
cost, and had them planted in the Nursery of the Park, in furtherance 
of Mr. Michaux’s purpose, to wit: of the European Oak, the English 
White Uak, Red, Scarlet, White, Black, Post, Willow, Swamp, Chestnut, 
Rock and Overcup White Oaks ; and the seeds of the Sweet Gum. The 
Bartram acorns came from Humphrey Marshall of Marshallton, Chester 
cvunty ; and a lot of them, separately planted, were procured by Dr. 
Leidy from a forest tree, near Columbus, N. J. Mr. A. H. Smith, in 
sending these says, ‘‘If these, or any of them, germinate we shall have 
an authentic specimen of the Bartram oak at last.’’ 

In addition to the duty of making the Society acquainted with the 
manner in which its funds have been used, I have in view the purpose to 
invite through your publication, the contribution to the Fairmount Park 
Nursery, of acorns and seeds of all rare forest trees that will stand our 
climate, by friends of the Park, and lovers of trees and science whereso- 
ever they may be, with the expectation that the Park will in the future 
become a point of distribution of rare trees to other Parks and of their 
fruits. 

The Park Commission stipulated with this Society, March 12, 1870, 
that after planting the Michaux Grove, any surplus of the income of the 
Michaux Fund ‘shall be devoted to the cultivation of Oaks of every 
variety capable of cultivation in our climate, in the Park Nursery, which 
Oaks, to the extent of two of each kind cultivated, (shall) be hereafter 
distributed to other Public Parks in the United States.’’ Of acorns and 
seeds the only limitation would be in the production of the trees. 

ELI K. PRICE, 
Chairman of the Committee of Fairmount Park upon Trees and Nurseries, 
and Chairman of the Committee of the Society on the Michaux Fund. 


On motion of Mr. Price, it was 

Resolved, That Thos. O’Donnell and Albert 8S. Allshause 
be respectfully invited to furnish this Society, at each of its 
meetings, a report of their borings on the south side of Elm 
Avenue, near the Centennial buildings, and to furnish the 


s 


museum of the Society with specimens of the rocks bored 


through. 

On motion of Mr. Price, it was 

Resolved, That a committee of five be appointed to make 
arrangements for the delivery of the address of the Hon. Wm. 
Strong on the life and character of the Hon. Horace Binney. 
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Mr. Price, Mr. Fraley, Mr. H. J. Williams, Mr. Topper 


and Judge Sharswood were appointed the committee. 


On motion of Mr. Lesley, the Secretaries were authorized 


to complete the set of the Society’s Proceedings and Trans- 
actions in the Library of the University of Pennsylvania, 
receiving in return such duplicates as are in that Library. 

The Secretaries were instructed to prepare a reply to the 
communication of Herr C. Kesselmeyer, transmitted to 
this Society by Mr. Chas. Hl. Meyer, German Consul, and 
member of the Centennial Commission of the German Em- 
pire (224 8S. Fourth street, Philadelphia), stating that the 
regulations of the Society will not admit of a compliance 
with his request. 

And the meeting was adjourned. 


Stated Meeting, December 17th, 1875. 
Present, 10 members. 
Vice-President, Mr. Frauey, in the Chair. 


Donetions for the library were received from M. Donisotte 
of Turin; the Royal Prussian and Belgian Academies; Revue 
Politique; London Nature ; Boston Natural Ilistory Society ; 
Cambridge Museum ; Franklin Institute ; Medical News, and 
the U. 8S. Department of the Interior. 

The committee on the paper of Drs. Le Conte and Horn, 
entitled “On the Rhyncophora of North America,” reported 
in favor of its publication as a separate Volume (XV, No. 
96, of the Proceedings). On motion, it was so ordered, with 
an appropriation of fifty dollars for illustrations ; the Secre- 
tary being authorized to commence the minutes of 1876 
as No. 97, Vol. XVI. 

The Committee to which was referred the Memoir on the Rhyncophora 
of N. America by Drs. LeConte and Horn, report that they have exam- 
ined the MSS. and find the following facts. 

The memoir consists of about five hundred MS3S., equal to about four 
hundred printed pages, and require a few simple wood cuts in the text, 


costing about twenty-five dollars, and one lithograph plate costing about 
twenty-five dollars. Dr. Horn proposes to draw on the wood himself. 
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The subject is of great scientific interest, being a new classification of 
eleven families of Coleopterous insects in three series, upon the basis of 
a wider and closer study of all their features than has yet been made ; 
and after personal inspection of the cabinets of Europe. The families of 
insects described belong to the class of weevils in the language of agri- 
culture. 

We recommend that the memoir be printed separately as No. 95 and 
Vol. XV of the Proceedings, with the necessary appropriation of fifty 
dollars for illustrations ; and that the Secretaries be authorized to com- 
mence the publication of the Proceedings of 1876 with No. 96, page 1, 
Vol. XVI. 

Dr. Brinton communicated the results of his correspond- 
ence with Dr. Valentini, of Mexico, and read a statement of 
Dr. Valentini’s theory of the Calendar Stone, asa votive tablet 
to the Sun God, deducing important historical data therefrom. 
Dr. Brinton reported that the MSS. had been sent to him, 
and moved the appointment of a committee to report 
whether it deserved publication. Dr. Brinton, Prof. Ken- 
dall and Mr. Lesley were appointed the committee. 


The author, in the introductory part of his memoir refutes the theory 
prevalent on the meaning of the Mexican Calendar Stone. This theory 
was advanced by Don Leon y Gama, in the year 1490, and may be con- 
densed into the following : 

The stone is a sun dial, and has the additional function of showing : 

1. The two transits of the sun by the zenith of the City of Mexico. 

2. The two equinoctial days. 
&. The day of the Summer Solstice. 

The way of ascertaining these days has been to set above the stone an 
apparatus, constructed of eight vertical poles, whose points were cou- 
nected by threads ; and the shadows of these threads, on the above-said 
days, would fall upon the surface of the dial, and cut the figure of the re 
spective hieroglyphics and thus determine the day of the celestial phe- 
nomenon. 

The day of the Winter Solstice is supposed to be sculptured upon 
another stone of the same kind, which is still to be discovered. 

The author shows that the stone lacks all the requirements necessary 
for representing a sun dial ; he doubts, whether the Mexicans had been 
acquainted with the existence of the named astronomical days ; he further 
proves that the two hieroglyphics, or the pretended equinoctial, and the 
two for the pretended Transit days, simply refer to the four tablets that 
represent the four destructions of the world, and that they designate the 
days on which the Mexicans were accustomed to celebrate a feast in order 
to commemorate those pre-historic events ; and, finally, that the day for 
the pretended Summer Solstice turns out to be the hieroglyphic for the 
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five Mexican supplementary days, called the nemotemi (5 + 360 days). 
Hence, the premises of this theory being incorrect, the conclusion must 
be incorrect also. 


The theory of the author is the following : 


The Mexican Calendar Stone is a votive monument dedicated to the Sun God 
in the year XIII Aceti. As in the series of the fifty-two years, which form 
a Mexican cycle, the year of the name XIII Acetl was the last one, the 
people looked at it with fright. For they believed that the Sun God, at the 
lapse of each cycle would destroy the world, and, therefore, the happy 
entrance of a new cycle was considered by the people to be a special in- 
dication of his merey. The motives of the dedication thus explained, the 
author transcribes the year XIII Acetl, which is sculptured in a tablet at 
the top of the stone, into that of 1479 of our era, and gives the reasons for 
doing so. He then proceeds to ascertain the person to whom the stone 
was dedicated, and from the central position of an image, from its orna- 
ments, and from a hieroglyphic sculptured on its frontlet, he comes to the 
conclusion that this image is that of the sun god, Afoniatuh. 

These preliminary questions settled, the author passes to the minute 
description and final definition of all those hieroglyphics which in suc- 
cessive and concentric zones surround the image of Atoniatuh. He says, 
as the intention was to glorify the Sun God, the great giver of time, the 
artist chose to sculpture in the spaces of the concentric zones all those 
symbols by which the Mexicans used to represent time and its division. 
In the immediate vicinity of the image the artist placed the zone of the 
Aeons, in the form of four tablets upon which the four destructions of the 
world, the most ancient deeds of the Sun God, are found to be sculptured. 
Next comes the zone of the twenty days, which constitute a Mexican month. 
Each of these twenty days has its special image. Then comes the zone of the 
twohundred and sixty Lunar days, divided into weeks, each of these being 
subdivided into five days; and around this zone lies that of the one hun- 
dred Solar days ; for, according to their peculiar way of computing time 
the circle of the ancient Mexican year was split into those portions. Thé 
jive days wanting to make their year a more correct one will be seen to be 
intercalated within the space between the tablets of the two last destruc- 
tions of the world. The sixteen hours of the Mexican day are represented 
by gnomons, which at proportionate distances intersect the zones. The 
last zone, girdling the whole monument is occupied by the symbols for 
the cycle. Thus, every kind of symbols representing division of time will 
be found to be sculptured on the monument and brought into symmetri- 
cal relation to the image of him whom they considered to be the primeval 
origin of all time. 


Special attention has been paid by the author to the Zone of the Cycles, 
which he calls the Chronological Zone. It is divided into twenty-four 
tablets. Each of these is like the other and contains the picture which 
was employed for designating the lapse of a cycle of fifty-two years. It 
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shows a shaft, vertically placed upon a disk, rom which four flashes of 
smoke and fire curl up. By this picture was 
expressed the solemn act of re-kindling the 
sacred fire ; a ceremony which took place before 
the assembly of the whole people in the last 
hour of the cyclical year. The identity of this 
picture, sculptured, with that painted in the 
Mexican Codies is exemplified by copies taken 
from the large collection of Lord Kingsborough, 
and its correct interpretation is warranted by 
referring to the authentic text. The author 
now says: That, if the stone evidently was consecrated in the year 1479: 
if further, the tablet containing the sign for this year not only is fixed at 
the top of the monument, but also, within this cycle-zone and at its top: 
and finally, if two large pointers are seen to lead the two halves of this 
zone toward this same tablet of 1479—the artist’s intention has been to 
give to understand that the Mexicans, in the year 1479, had counted the 
sum of twenty-four cycles elapsed, or twenty-four festivals celebrated 
in honor of their Sun god. Twenty-four cycles represent the sum of one 
thousand two hundred and forty-eight years. This sum subtracted from 
the year 1479 leads back toa year of our era equivalent to 231 A.D. 
Hence, the stone not only shows division of time, generally, but also a 
definite quantity of time, which the benignant Deity had granted to his 
people. To find a chronological record of this kind sculptured upon this 
monument appears to be in full concordance with its votive character. 

The author is of the opinion, that by the year 231 A.D. the date has 
been expressed from which the civilized races of Mexico and Yucatan 
began to reckon a new political or religious era, His computations of 
the chronologies written by Satlilxodritl, Veytia and Chimalpopoca, and 
of that of the Maya-people, have given him an almost identical result. 
The variations are : 231 A.D., 242 A.D., and 245 A.D. 

Dates prior to these, and mentioned in Mexican history, can now be 
correctly determined. Thus, the year X Calli, that of an universal 
eclipse of the Sun, is equivalent to our year 137 A.D. = Lapse of the 
great Sothic period in the Orient, and coinciding with the Mexican date 
of the departure of the civilizing races from the distant Tulapan. The 
year 1 Tecpatl proves to be equivalent to 29 B. Cr. = Introduction of the 
Julian calendar in Asia Minor by Cesar Octavianus, and it is called by the 
Mexicans: the meeting of the Astrologers in Huehuetlapallan for the 
purpose of correcting the calendar. 

These latter suggestions do not enter into the memoir, but will be 
more extensively treated in a later paper, if that of the Mexican Calendar 
Stone should meet with a favorable reception. 


Mr. Walter presented to the library of the Society, as a 
gift from Mr. John McArthur, Jr., architect of the New 
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Public Buildings of Philadelphia, several photographs of 
ornamental portions of the work, remarking that he consid- 
ers the style of ornamentation inaugurated in these build- 
ings, as surpassing in design and modeling, any esthetic 
embellishments in architecture ever before attempted in the 
United States. Ile called the attention of the members 
especially to a head of the late Hon. Horace Binney sculp- 
tured in high relief on the keystone of the arch-way lead- 
ing tothe Judiciary, remarking that it was modeled from a 
photograph of Mr. Binney taken about a year before his 
death, and furnished for the occasion, by his daughter, Mrs. 
Montgomery. | 

Allegorical faces in high relief, representing Remorse, 
Sympathy, Knowledge, Commerce and Liberty; also the 
head of a buffalo, the head of a lioness, and other devices 
adorn the various keystones, no two being alike, and each 
representing an apparent idea or association. 

As the ornate portions of the buildings are modeled and 


photographed, the Society will be furnished with copies for 


the library. 

Mr. Blazius read a paper On the influence of Air on Life, 
and the connection of the westward growth of cities with 
modern meteorology. A discussion ensued in which Mr. 
Price, Mr. Walter, Mr. Lesley, Mr. Fraley, Mr. Briggs and 
Dr. Horn took part. 

Pending nomination 791 was read. 

The stated business of the evening was postponed on ac- 
count of the continuous illness of the Treasurer. 

The Committee on Judge Strong’s address reported that 
it should be delivered on the 5th of January next, at 8 
o’clock P. M., in Musical Fund Hall, 

And the meeting was adjourned. 
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SOME REMARKS ON THE CONNECTION OF METEOROLOGY 
WITH HEALTH. 


By Wriiui1AM BLAsiIvs. 
(Read before the American Philosophical Society, December 17th, 1875.) 


Sometime ago an architect asked me the question whether I could 
assign a philosophical reason for the well-known fact, that during all 
ages, cities, where topographical impediments do not interfere, extend as 
a general rule from east to west, and that the wealthiest people are al- 
ways in the advance. As an instance of this kind, I will remiad you of 
the West End in London, and of our fashionable Chestnut, Walnut, 
Spruce, and Pine Streets, which have grown steadily in this manner from 
the Delaware to the Schuylkill. 

I had before paid some attention to this question under a somewhat 
different form, namely : What influence in reference to aerial currents 
has the p»sition of a city or a dwelling house on the health of the in- 
habitants ? 

In speaking of a healthy or unhealthy location of a city or a house we 
hear frequently, in the reasoning on these points, the remarks made that 
it is on high or low ground, indicating thereby that a house is respectively 
healthy or unhealthy. This generally conceived impression has doubt- 
less been derived from the idea that low ground must necessarily form a 
swamp, im which malarial gases are generated. Although this may be the 
case in many instances where no drainage exists and the ground is im- 
pervious to water, it is not always so; for the formation of a swamp de- 
pends more upon the geological formation than upon the altitude. I have 
seen swamps on mountains as well as on low ground, and houses close to 
a swamp on low ground perfectly healthy, while those standing on high 
ground and far off from a swamp were most unhealthy. The cause of 
malarial diseases must then be found in some other conditions, also. 

Twenty or thirty years ago, when geology became more fully developed, 
medical men tried to find the cause of many diseases in the nature of the 
soil or in geological conditions, and I have no doubt that this has, indi- 
rectly, something to do with our health. A Jittle later some diseases 
were traced directly to impure drinking-water. But it is only recently, 
that physicists began to suspect the air as the principal mischief maker. 
And if we consider that we eat only three times a day, drink water but 
twice as much, but drink or breathe air about fifteen times every minute, 
it becomes at least very probable that the air is the chief culprit that 
smuggles the poisonous matter into our system. For we inhale eighteen 
cubic feet of air every hour, or four hundred and thirty-two per day; 
and three-fourths of our weight has been built up of its material. This 
enormous consumption of air is performed almost unconsciously, at least 
without paying any attention to its quality, as we would naturally do ia 
drinking-water. Because the air is invisible and tasteless the majority 
of people are scarcely aware of its existence, much less of its impurities 
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in certain localities, particularly in large cities. The most wonderful 
discoveries have been made in this direction by Ehrenberg, Schroeder, 
Pasteur, Dr. Smith, Schwann, Cohn, Dr. Bastian, Tyndall, Pettenkofer, 
and others. 

Schroeder succeeded first in filtrating air by letting it pass through 
chemically pure cotton into a glass cylinder, from which the air had been 
exhausted by an air-pump. 

The eminent French chemist, Pasteur, by using chemically pure gun 
cvtton, which he, after the filtration, dissolved in ether, succeeded in 
c llecting all impurities of the filtrated air, and subjectiog the fluid to a 
microscopic investigation, he observed myriads of fungi and still smaller 
living organisms as Bacteria and Vibriones in it. He says: ‘‘It appears 
that our knowledge of contagious diseases, especially at periods when 
epidemics rage, would be increased by work carried out in this direction.” 
Following his own suggestions, he was enabled to prescribe a means of 
preventing the disease known as ‘‘pébrine,’’ which made such havoc 
amongst the silkworms in France. 

Schwann showed that a fluid which produced myriads of such lower 
living organisms if left in contact with ordinary air, would keep free of 
them if first boiled and then brought in contact with air previously 
heated to redness ; proving thus clearly that the germs of life came from 
the air. It also was proved that meat, fruit, etc., will preserve in pure air 
from one to two years and that fermentation and decomposition is carried 
on by the assistance of such minute organisms in the air. The conclu- 
sions, then, are not so far off from the truth that such minute parasites 
if in sufficient numbers, may, in entering on the wings of the air into 
our system, attack delicate or diseased.organs, producing fevers, such as 
diphtheria, scarlet fever, etc. In the fall and spring, the times of sudden 
weather changes, we see an ordinary cold or catarrh in children change 
frequently into diphtheria, or other similar diseases. 

Blackley considers he has proved that hay fever is caused by the in- 
halation of air containing pollen in considerable quantity, which adheres 
to the membranous lining of the larynx and air-passage and causes secre- 
tion from these parts. A solution of quinine, which is destructive to 
minute forms of life, has been shown by Helmholtz to be an effective ap- 
plication in cases of this disagreeable malady. 

Tyndall, in 1870, gave us a means of investigation, supplementary to 
the microscope, and of extreme delicacy. He proved that particles, 
which in a liquid are quite invisible under an object glass readily show- 
ing bodies of yy a55 of an inch in diameter, were revealed with greatest 


ease by means of a beam of light. Ifthe air were pure, a beam of sun- 
light traversing a darkened room would be invisible except where it 
struck upon the wall. The scattering of the light by floating dust and 
living organisms makes the track luminous to the naked eye. We may, 
to a certain extent, see these impurities dancing in a beam of light 
which enters through the shutters into a darkened room, 
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Dr. Smith made an experiment with a bottle holding five litres, which 
was refilled five hundred times with Manchester air. Dancer in examin- 
ing this quality of air with magnifying powers from 120 to 1,600 diameters 
of an inch found the following bodies : 

1. Particles of vegetable tissue, many of them partially burnt and quite 
brown in color. 

2. Fragments of vegetation resembling in structure hay, straw and hay 
seeds. 

8. Hairs of plants and fibres resembling flax. 

4. Cotton fibres both white and colored. 

5. Starch granules. 

6. Wool white and colored. 

7. In greatest abundance fungoid matter, spores and sporidia varying 
in size from ,5 }y5 tO 55’ of an inch in diameter. 


50.000 

Many of the spores were living and developed forms resembling rust and 
mildew. A calculation was made as to their number in the following 
manner : 

Under each field of the microscope there were more than one hundred 
spores. In each drop of liquid there were over 250,000 ; the whole quan- 
tity consisting of one hundred and fifty drops there were in this water no 
fewer than 37} millions of spores visible. This quantity of air is the 
amount respired by an average sized man actively employed during 
ten hours in Manchester. 

There is then hope that science soon will trace the source of many if not 
all of those mysterious deadly diseases and epidemics, and in finding their 
source, the remedy and preventive will be furnished at the same time. So 
much, however, is now already known that those destructive minute or- 
ganisms in company with the well-known poisonous and noxious gases, 
originate principally in localities where vegetable and animal matter are 
decomposing ; in thickly populated cities, on and underneath the pave- 
ment, gutters, yards,—in swamps and rivers into which sewers throw 
their contents. Here the air must become, so to say, saturated with 
these deadly poisons. We, therefore, understand that thoughtful people 
abhor such places, and flee away from them. But as the air loaded with 
these deadly poisons, does not stay where it generates, nor flow promis- 
cuously in all directions, it becomes of some importance to know where we 
have to go, so as not to meetit; and here comes the youngest of the physical 
sciences, Meteorology to our assistance. In a lecture which I had the 
honor of delivering before you some two years ago, I showed that air 
in its motion follows strict laws the same as water, and that the direc- 
tion and nature of its currents are dependent upon the season, the configu- 
ration and nature of the surface of the earth. According to these laws we 
experience in our latitude durif'g Summer a prevailing current from the 
southern semi-circle principally from the southwest, south or west ; in the 
Winter a prevailing current from the northern semi-circle, principally from 
northwest and north. Air of thesame temperature or currents flowing in 
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the same direction do not mix much. Thus an offensive air-current 
coming from the opening of a large culvert would be perceived overa 
distance of 5 to 6 blocks, but only in space corresponding in width and 
depth to the opening from whence it issues. As the development of or- 
ganized life,as well as of other noxious elements, in the air takes place 
principally during the warm season, when the prevailing wind in our lati- 
tude comes from the southwest, it follows that a house or a city tothe 
north, northeast, or east of a source of such disease-brewing miasmas 
caunot be healthy, whether they lie high or low, or even if they are far 
off from this scurce ; but if they are situated to the south, southwest or 
west, of such a hot-bed of miasma, they will not suffer from such locali- 
ties, even if it is close by and on low ground. As the miasma carrying 
southern current is warm and rises over the highest mountains, it certainly 
will reach a house ora city lying 10 or 100 feet higher than aswamp. I 
know houses close to a swamp or river, those southwest of them are per- 
fectly healthy, while those much further off, higher and to the north- 
east of them are duinhabitable on account of malarial fever. LIllus- 
trations of this apparent anomaly are frequent. Aloog low swampy 
rivers in summer you will find the eastern shore unhealthy, while 
the western shore is healthy. To bring. matters home to us, I 
would say that West Philadelphia generally, even the Almshouse and 
Pennsylvania University, so close to the swamps of the Schuylkill, 
enjoy, during the dangerous warm season, the purified air from ag- 
ricultural Delaware county, while the fashionable residences along 
the eastern shore of the Schuylkill are most exposed to the mi- 
asmatic air from the Schuylkill, into which the sewers throw 
their contents, from the swamps along its western shore, and from the 
lower portion of the city. Camden, situated to the east of twosuch rivers, 
with theirswamps, and an artificial swamp between them, this ci_y has still 
more to suffer. A friend wishing to buy a house upon the western slope 
of Brooklyn Heights was advised by physicians to choose rather the 
eastern side ; since upon the western slope, even at the summit, malarial 
fevers are more numerous and more virulent. The reason for this is obvi- 
ously that the wind which brings the miasma from the river and the low 
lands to the west and southwest is a warm one, and thus reaches the 
highest point west of Brooklyn Heights, but passes high above the lower 
land to the east. As little as any of us would like to drink the water of 
a river in which decomposition from vegetable and animal matter is go- 
ing on, so little would we like to drink out of an air current saturated much 
more with poisonous gases and destructive organisms, if our eyes and 
tongue were sensible of it. This is the reason why a house in the west- 
ern portion of a city is more healthy than one in the eastern or northern 
portions, and why cities extend to the.west, not to the north, except 
where impediments determine their direction ; in this case those living 
most to the north will have to pay the penalty in the rate of death. This 
is also the reason why in a well regulated city no noxious factories should 
be allowed on its western or southern side, such as the limekiln above 
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Chestnut street, the gas works above Market street, cemeteries, etc. 
Any one who wants practical illustrations of the different effects of the 
same air current on the western and eastern side of the Schuylkill, may 
pay attention to his breathing before and after passing the Chestnut 
street bridge. It is also a reason why the streets of a city should run from 
southwest to northeast, and from northwest to southeast, in order that 
during the warm season the prevailing currents could ventilate them and 
change the poisonous air which generates in the streets and yards. Itis 
probably the reason why in cities certain diseases become epidemic as it 
enlarges, which before are comparatively unknown. 

How the direction and nature of prevailing air currents affect the 
health of cities can be seen by comparing the rate of death in two suc- 
cessive years, of which one brings quite a tropical, the other a more arc- 
tic climate, during summer. This would seem to be due fully as much 
to miasma as to the direct effects of the heat on the system. 

The Public Ledger of July 14, 1874, had an article comparing the 
health of Philadelphia for the period June 15th to July 15th, of the years 
1872, 1873 and 1874, in which the writer seems toascribe the improvement 
manifested to better arrangements in city government. This of course 
would have its effect, but the difference ssems to me unquestionably due 
in large part to the difference in the prevailing air-currents. 

From the data the Ledger article furnishes, I have compiled the follow- 
ing comparison of mortality in the principal diseases, which is very strik- 
ing in view of the fact that in June and July of 1872, the prevailing cur- 
rents were from the southern semi-circle, and in the same time of 1874, 
from the northern semi-circle : 


1872. 1874. 
EQUATORIAL CURRENT. POLAR OURRENT. 


51 
Minors 301 


Cholera infantum. ..................... : 111 
Marasmus 56 
Debility in Infants 38 
ee 49 
Cholera morbus........................ ‘ 1 


I have compared 1872 and 1874, because ths contrast is strikingly 
marked ; the mortality during the same weeks of 1873 was about midway 
between, in conformity with the air-currents. 

The whole subject is of the greatest interest and the utmost inport- 
ance ; and the field of inquiry a very wide one, promising the most satis- 
factory results. 

I have given these few suggestions merely to call attention to the sub- 
ject. 
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Discussion. 


Mr. Walter remarked that he considered the imperfect construction of 
sewers, cess-pools and traps connected with sinks and water-closets as 
the great source of many of our worst diseases. We have, it is true, a 
very general under-ground drainage throughout our city, but that is not 
all we need; our sewers and ducts may all be well enough, as far 
as they go, but unless it is rendered absolutely impossible for the foul 
air they contain being forced back, through imperfect traps, into our 
dwellings, we had better have no underground drainage at all. 

Carelessly-jointed pipes, inferior fittings, badly-constructed traps, and 
unventilated soil pipes cannot fail to admit the sewer gas into our houses, 
which becomes a prolific source of disease and death. Pipes which drain 
bath-tubs and washstands are often introduced into soil pipes without 
trapping, and thus become conduits to convey the worst of sewer gases 
into our chambers ; and even when such pipes are trapped the work is so 
unskillfully done as to render the traps liable to be siphoned out,by de- 
scending water from above. He stated that he had a case of this kind to 
happen ia a house of his own, where the plumbing was admirably done— 
it was an oversight, soon corrected, but there should be no oversights 
in the plumbing of a house. Nothing about house-building demands our 
consideration more seriously than the work of the plumber. 

Another evil exists in the imperfect construction of sewers, and a want 
of skill in their design and location. Many sewers discharged into tide- 
water with their openings so much depressed as to bring the top below 
high tide ; this causes a flow when the tide is up, which forces the air 
back through traps and cess-pools with great power, and if sufficient 
vent is not found the sewer will rupture in its weakest spot. He re- 
marked that he knew of a case of this kind, where the water and filth 
were forced several feet above the pavement—nothing will make a 
sewer so located safe, but an ample ventilating shaft, properly con- 
structed. 

Besides these sources of disease and discomfort there are others, many 
of which were alluded to in the interesting paper just read to the Society 
by Dr. Blazius. This subject may well engage the most careful 
study of the scientist. 


Dr. Horn said: 


While there are atmospheric influences affecting the health of the 
masses generally, in cities, which are at times troublesome or next to im- 
possible to obviate, there are causes within the dwellings of our population 
no less potent, and which are entirely within our control. 

It has been noticed by many not members of the medical profession 
that typhoid fever, scarlatina and diphtheria prevail with great frequency 
among the better classes of our population (especially typhoid fever); 
and to such an extent has this prevailed that scarcely a family is found in 
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which no one of the members has been affected, while in many several 
cases have occurred. This prevalence may be thought all the more re- 
markable when we consider the great external and internal cleanliness of 
the houses of our better classes of citizens. 

There can be but little doubt that our house-drainage has contributed 
more to the detriment of the health of the above-mentioned citizens than 
those causes which are generally complained of. Owing to faulty con- 
struction of the drain-pipes, sewer gases find ready entrance into our 
houses and in certain directions of the wind and during a high tide these 
gases are driven backward from the mouths of the main sewers, and the 
offensive odorsare perceived in the rooms in which are water-closets or sta- 
tionary washstands. These gases force themselves through the usual 
traps because there is no other means usually provided for their exit. 

Every house provided with a system of under-drainage should have a 
draft-pipe of large size leading from the drain upward, in a straight line 
above the roof of the house and open at the top so that a free draft may 
be allowed. Into this all water-closets or other waste-pipes should enter 
at aright angle, after a proper trap, and no waste-pipe should empty 
into any conductor unless the latter extend above the roof and be open 
at the top. Any attempt at obviating the evil, such as smal! draft- pipes 
from each water-closet to a chimney, etc., has been proven practically to 
be of no value. 

The fault in the construction of the water-closets consists in placing 
that of the upper story, practically on the end of the main conducting 
pipe, and it is for this reason that it has been noticed that water-closets 
which are highest in the house are most offensive. Thus no external 
draft for gases is allowed for, and their entire volume must be discharged 
in the house, greatly to the detriment of the health of the inhabitants. 
The remedy suggested is easy of accomplishment, cheap, and effectual. 

The ordinary methods of warming our houses by means of heaters of 
varying construction in the cellars, have without doubt some effect on 
those who breathe the air sent through the house from the cellar. Cellars 
are not usually the cleanest portions of dwellings, and are too often left to 
the care of servants, to become the respositories of rubbish, and at times 
filth, which accummulate, and the usual dampness of cellars together 
with the even temperature maintained are favorable to slow putrefactive 
processes, which yield germs by no means harmless. There can be but 
one remedy for this evil. All air to be distributed in a heated form should 
be drawn from the external atmosphere, and as hot air is distributed by 
means of pipes so also can pure air be obtained from the outside and 
taken directly to the hot chamber of the heater. 

These remarks are necessarily short, but will, I hope, serve to call the 
attention of architects, and builders to at least two very serious defects in 
the ‘‘ better class’’ of houses. 








INDEX TO VOLUME 


New Nominations Read. 
Page. 
740 to 744 : 767, 768 
745 to 747 SS aac 427 


757, 758 


PP GENS is ccc vamesavececasevesnesbes 183 


Members Elected. 
* Members who have accepted by letter. + Members who have taken their seats, 


*Agassiz, A ‘ | *McArthur, J...... 
TINCT de dcbhebeccancivéiawedhees 437 *Moore, G. E 
Armstrong, G (0 | +Pearse, J. rs 
SE PP ai dsb iiucuhs tated ch6s 00 5 | +Penington, E.............. 
ic Wis lik 4-046 s-cecaddakghscetnccs 8 *Platt, F 
+*Camac, W . *Prime, F., Jr 
*Campbell, J. L 36 Prreetet, Be: Bis osc .c0scosseves 
*Carll, J. F *Pumpelly, R 
Chandler, C. F ‘ *Rawson, R. W.. 
Chapman, H 5 *Raymond, R, W........-+.06- eovece 
*Clarke, J. F f *Sadtler, S. P 
*Drown, T. W 5 *Selwyn, A. R. C 
*Frank, L. G ; . *Sheppard, F 
*Hagert, H.S ‘ ‘ Sherwood, A 
*Hall, C. E i *Smith, St 
*Himes, O. F Tatham, W. P 
*Ingham, W.A ‘ +Thayer, R., Jr 
+Kenderdine, R. § +Thompson, R. f 
*Kirtland, J. P : +Thomson, Fr 
*Kolbe, H Viollet-le-Duc 
*Konig, G. A....... beiereetocontdbaes ; *Von Hauer, Fr 
*Langley, S. P : Pe Wes Ml a ekncsycaeduetnseree tee 
*Lapham, ILA DF OR, Bra Bib bn veces od take cde six 
MPN Es WE en ssccscaesecvene is | *Woodward, H 

+Wootten, J. E 


Member who has Declined. 
NM. is Aiars bacascckawied shetdhGancdasebededbe<caccccscnadeuecs évesecadames error. 176 


Member Resigned, 


A. P. &.—VOL. XIV. 41 





676 


Members Deceased. 


Agassiz, Louis i envenie das alee Lyell, C 
Beaumont, Elie de Naumann, ©. F 
Binney, H iacteanss pedteree Kee laa Norris, G. W 
SN De ibs he cep scccnded covecece Gm Phillips, J.... 
Condie, D. F........ 3 Proctor, Wm 
Emerson, G.... Quetelet, M. C 
es eb kdede 6 eit 646 Read, J. M.... 
Gummere, S.. ati Shurtleff, Nat 
Harrison, Jos 5 Sumner, Charles.... 
Henderson, A. 35 Towne, J. H 
Kiernan, F bie wee 23 Trego, O. B.. 
Lapham, I. / 543 Whitman, W. E 
Logan, W. E 6: | Wyman, Jef. 


Obituary Notices Read. 


Price, E. K,; Obituary Notice of John Meredith Read.............cseeeeeceeces 27 
Roberts, S. W. : “7 = C. B. Trego.. 
Sellers, Coleman ; - “ Joseph Harrison 


Photographs of Members Received. 


Alexander, St : Peter, 

Birch, Mr 5 NG FH iciniccsicae ; 
Green, T.... Sadtler, S. P 

Jarvis, E Sumner, C 

Meehan, T ‘ Thomson, R........ 


Meetings. 


January 2 1874, to April 17, 1874 

May 1, 1874, to December 18, 1874.... 

January 1, 1875, to May 21, 1875... 

es S_OK b55i.c0by 0s ewhscrccsnescecssecesecs 


Annual Elections. 


January 2, 1874; January 1, 1875.. 
Treasurer pro tem. elected................. 
Librarian elected ..... 


Academy of Sciences, Chicago 
Agassiz, Alex. 

Beck, G. 

Blasius, W.. 

Boston Atheneum 


Fairman, Mr 
Flagg, W.C 
Guizot, M. F. P. G 





Herschel, Cap. J. 

PU, UF c-dabbnen sh pacseccdbbasbbebeseccecéte sad 
Holland Society of Sciences, Haarlem 

Indian Sculpture. 

Kirtland, J. P.. 

K. K. Geol. Reich, Vienna 

Krauss, Fr 

Langley, S. 

Leed’s Philosophical and Literary Society 
Leorgre, T 

Linnean Society of Normandy 

EY SUCRE Ge My 09,0 60 vc ccteends covscsctbencioresact’ 
London Horticultural Society 

Naumann, Dr. Ernst 

New Jersey Natural History Society 

Noury, Ronciére de 

Ohio State Librarian 

Patterson, R 

Putnam & Sons (Amherst College) 

Rantoul Literary Society 

Renard, M 

Royal Prussian Academy veers 
Royal Belgian Academy (Quetelet’s Monument) 
Royal Geographical Society, London 

Silesian Society at Breslau 

Society of Biblical Archeology at London 
Société de Science Naturelle de Strasbourg 
Summers, S. 

Travers, G 


Waldheim, Fischer de (Semicentennary 
Whittaker, W 


Business 


Building Fund Trustees’ Report 
Hall Telegraph ordered 
Hall Repairs........ Bise 
Hall Furniture. 
Hall Tenancy by the City 
Michaux, Committee of Botanists 
Michaux Grove (E. K. Price) 
Appropriation 
ye Ran Sus ice pcawelecmhan eden talee deceacodecceess 6s 00-00 458i hiags ne 
Interest 10, 176, 190, 439, 640, 648 
Legacy Report 
Peale Collection 646, 649, 650 
Franklin’s Portrait 192, 433 
Photograph Album Ordered 
Proceedings, Not to be sold 
Edition to be 1250 


New Correspondents Placed on the 


Royal Asiatic Society of Japan 
Society of Sciences at Cherbourg 
Geological Magazine, London...... 





678 


‘ 


Memoirs for the Transactions. 


ALLEN, Dr. Page. 
Rate RG BS Batis ccc cnc cncccksvnnsave sans boaeeeee ase 11, 15, 175, 177, 179 


Corr, E. D. 
Supplement to the Extinct Batrachia and Reptilia of North America 


Written Communications in the Proceedings. 


BARKER, G. F. 
New Vertical Lantern Galvanometer, with Cuts............ccceeeseeeeeees 440, 445 


Buiasrius, W. 
On the connection of Meteorology and Health................. Cceccvsesecee 


Biopeert, L. 
Downward Atmospheric Circulation as one Cause of Extreme Cold 


Brinton, D. G. 
Dr. Valentini’s Theory of the Mexican Calendar Stone 


Briton, B. 
Analysis of Rocky Mountain Coals............-eceececeeeeneeereweccenees 350, 361 

CHANNING, W F. 
Meteorological Peculiarities of New England 

Cuase, P. E. 
Origin of the Attractive Force 111-113 
Cosmical Thermodynamics. ...........ccccccesccececcscercsccccvessescseses 141-147 
Saving Fund Life Insurance.............. ‘ 148, 149 
Cosmical Evolution 159-161 
Jupiter-Oyclical Rainfall......... COCOD SOCKS cdccccecesocescceese 193-195 
Oyclial Rainfall at Barbadoes..............cccececcscceerescees she vvenctnee 195-216 
Se TR, FEN eo cca uscp dnl os Seeceediccencnecsicncercccccecececss Gee 
Lunar Monthly Rainfall in the United States... ...........00.cceeeceeeeeee 416-418 
On the Yearly Rainfall in the United States 613, 614 
The Beginnings of Development 622-631 
Further Relations of Magnetic Gravitating and Luminous Forces 
Further Dynamic Oo-ordinations accvessece Ccesccccece 651-658 


Corr, E. D. 
Abstract of Remarks, January 16, 1874.......... Pusbebeeredceecscoebvesabaeden 
On the Plagoptering and the Ichthyology of Utah 
On the Zoology of a Temporary Pool on the Plains of Colorado. 
Synopsis of the Vertebrata of the Miocene of New Jersey 
On the Remains of Population on the Eocene Piateau of Northwest New 
Mexico 


Cresson, C. M. 
Results of an Examination of an Exploded Locomotive.................+.. 264-271 
Analysis of Rocky Mountain Coals...............2cccccceeeeeceeeeeeceeeees 358-361 
On the Effect of Magnetic and Galvanic Forces upon the Strength of Iron 
and Steel......... SSS S RENEE Sse s 00554 5d Ue Saket 40.0 beeeeepaebarebedanscede 


DAVIDSON. 
On the Transit of Venus at Nagasaki 


DELMAR, ALEX. 
On the Resources, Productions, and Social Oondition of Egypt..... eeccces 232-255 
On the Resources, &c., of Spain 





FRAZER, P., Jr. Pag’. 
On the Color of the Moon 
On the Exfoliation of Rocks near Gettysburg 295-297 
On the Limonites of York County ‘ -+++ 364-370 
On the Traps of York Uounty 402-414 
Description of Microscopic Sections of Trap, &¢.. with plates.............. 430-431 


Futon, J. 
On the Somerset County Coal Beds in Pennsylvania 


GaBB, W. M. 


On the Indian Tribes and Languages of Costa Rica,...........-.0eceeeeee: 483-602 


GENTH, F. A. 
Investigation of lron Ores and Limestones from Ore Banks on Spruce 
84-99 
Reply to Dr. T. Sterry Hunt 216 
On American Tellurium and Bismuth Minerals 231 


GROTE, A. R. 
List of North American Platypterices, &c 


Hatz, C. E. 
On Glacial Deposits at West Philadelphia 


HorrMan, W. J. 
On Cremation among the Pah-Ute Digger Indians................. 207-298, 414-416 


Houston, E. J. 
On a Supposed Allotropic Modification of Phosphorus...................+. 108-110 


Koénie, G. A. 


Les.tey, J. P. 
On the Geology of the Brown Hematite Ore Banks of Spruce Creek, War- 
rior’s Mark Run, &c., with 44 woodcuts and a map 


Mansa, B. V. 

On the Latent Heat of Expansion in Connection with the Luminosity of 

MOCCOPS. occ cccccscccsceccscccceces 

OUTERBRIDGE, A. E., Jr. 

On Electrical Spectra of Metals, with wood-cuts... 
Price, E. K. 

Obituary Notice of Chief Justice Read,........ 
Rosperts, 8. W. 

Obituary Notice of C B. Trego........... CESSES eo vo vccnes seccesedoosvesvars 35 
SADTLER, 8. P. 

On a New Occurrence of Tartronic Acid; and on Glyceric Acid 615-619 
SELLERS, C. 

Coe. Demeeee OF J, TI iis n cckekrininsnt oe ssiele sins ccccevecsucsbes 347-355 


STEVENSON, J. J. 
On the Alleged Parallelism of Coal Beds 
Notes on the Geology of West Virginia, with a map 
On the Geological Relations of the Lignitic Groups of the Far-West 


Wii.iamson, R. 58. 
On Meteorological Observations taken on the Nile, in 1873; with tables... 





680 


Verbal Communications, 
BARKER. 
On a New Lecture Galvanometer 


BLasivs. 
On the Tornado of August 22, 1851 


BLODGET. 
On Sudden Variations of Temperature 
On the Vertical Descent of the Atmosphere 


Briaas. 
On the Tornado of August 22, 1851 
On an Explosion at the Hospital 
On Some Principles of Meteorology................ 


IRINTON. 
On Dr. Valentini’s Memoir 


BRITTON. 


CARSON. 
On the Franklin Portrait 
CHASE. 
On the Velocity of Light 
On a New Plan of Life Insurance 
SP BE ONS TROT OF BOM asec cctoececccvcccescceccoescce 
On Cosmical Evolution.... 
On the Rainfall in the Years of Jupiter 
On the Lunar Uyclical Rainfall 
On the Magnitude of Gravitating Waves 
On the Bunsen Gas Burner 
On Gov. Rawson’s Meteorological Observations.... 
On the Signal Service Charts. .......cccccssccceses 
On the Beginnings of Development 


Corr. 


On the Extinct Batrachia of North America.... 
On Orton’s Expedition 

On Colorado Fish 

On the Zoology of a Temporary Pool 

On Eobasileus Galeatus 

On the Miocene Vertebrata of New Jersey 

On Architectural Remains in New Mexico 


Cresson, C. M. 

On Thompson's Colorimeter 

On the Effects of a Ligntning Stroke 
On 

On 

On 

On 

On 

On 

On 


Cresson, J. C. 
On the Purchase of Michaux Oaks....... 





DAVIDSON. 
On the Transit of Venus 
DELMAR. 
CO I occ veccdescdosdddonsicctsscnesvueséabdcctbenbescngue ane 
eh SE ECS Sa ohd Soe catenccbesgec ctv decbeseccheducccchalecesderwon 
Dvupols. 
On Assaying Metals at the Mint 
EMERSON. 
On the Peach Growing Belt.................ccceeeseee 
FRALEY. 
On the City Tenancy of the Hall 


FRAZER. 
On the Color of the Moon 
On a Notation for Organic Compounds 
On Certain Mineral Formulze 


On Tyndall’s Crities........ 
On Titanic Iron 
On Microscopic Sections of Trap 
CO ere Ce BI 6 ois 60o vacseubndbeaesse scetcb¥acess 
On the Glaciation of the South Mountains................ 
FULTON. 
On the Coal Beds of Somerset County........ccccccccccescccvcccsceveveces coe 
GABB. 
On the Indians of Costa Rica 
GENTH. 
On Recent Analyses of Limonites...........0.05 ccccceecccceccceess sosnscovees 9, 84 
Reply to Dr. T. S. Hunt 


GOODFELLOW. 
Cee Se Tee OV OURGB, oo cin cecice vevccvccccacceces ees 
GROTE. 


HoFrrMAN. 
On Pah-Ute Cremation 
HALDEMAN. 
On a Sumatran Coin 
HALL. 
On Glacial Action at the (iaps............ ee 
On Glacial Blocks at Philadelphia 
HARDEN. 
On Mining the Brown Hematites 
On a Model of Coal Lands in West Virginia........cccccccccccccvccccecscccss 
Horn. 
On the Death of Trees in the Park 
On the Health of Houses...... 
HovsTon. 
On a New Form of Phosphorous.... ....... covccesvess scccee onceccccseccsocecs 
On an Igneous Rock near Philadelphia 
K6nia. 








632 


Le Contre. Page. 

On Cretaceous Coals in the West........... eUaeveseeiere toues bbb seabecccccions 7 

On the Zoological Society’s Grounds................ being guedézeceuaugnensesscted 10 

eh ED OE AI cs Keb uke Ws 45.9400 40kNeeceueduncccéonesncbsneesa\owses 16 

On Grote’s North American Lepidopter® ............cccccccccccccsesecccecsces 189 

ey a aOR, 55 6 ch bea Suabwe cts kebard Copepaeddnt ic evecuensiesagestiews 436 

On the Rhycophora of North America. .........ccccrccccccscvcccscsccccscccescs 649 
LESLEY. 

ee ne We NO BUI hacks C acc gece ccewessdascewsedcececccse ce eneadee 2,9 

ne Se i cnn cchbeibceadobebnSere vecccecécadseeeseuesnn 183 

On the Progress of the Geological Survey............ccee..ccceeccecseees 185, 440 

On Former Mountains at Philadelphia . .............ccccc ccs ecececeeeeecnvecs 435 

re eC BO ei naka el abdgeb cece edecccheccn s newcecbas 638 

On Hall’s Glacial Blocks at Philadelphia.......... 2 0.2.00 ce sccecccceces sees 644 

ITED I eae euenekn oven ke abies becueeascconvese 647 
Mansu, B. V. 

ee ae CN, cca bisdbcnecs « séwssanecauesuse ccc davendsdeues 12 
ORR. 

Se CD BENUIIID oo dec cocsceadcensee § Sndcbdssbeddecues seteuincnes see 
POOLE. 

ee PANE DONOR TIIOID inns cccsndncdseesed cdabbeccheces sdecbesebene 189 
Price, E. K. 

EE didi cok Sinn he leds sheen nese dbetebn sats eviesebeceedes 10, 183 
Price, J. &. 

On the Hall Repairs,............+.. Gam Undbinhes cs Rds 4 pedbiens cbc cccccticavaneunel 425 
SADTLER. 

ST Es .cdnbnccnecaikedecteureel berseeseuiessccctecsceteescece cute «. 641 
SMITH. 

eee OORT MONONUE so itcns cvececebeiteedeed bén's 6bceesednsececsceaade 423 
STEVENSON. 

Se ee ew ED SION cic rule Gc cuccns sdcceerecasbeces tue sacocenescesssuaees 425 

ee ee a SC t,o  ccumeaedenia bee vebbeannee ontbedeuss 636 
STOKES. 

i Oa SD SUE nebaneecheessennccosbnWawbesesccss odbcnsekerecccceecescde 175 
STUBBS. 

On Indian Sculpture...... Ree 0 6000 6 SebbOnsdESebSEe sr ache Use SSL eSe cesenoreeN 13 
WALTER. 

En Oe Se Se SION, on Skies os pacbnecsevceeésyabesssdweesdeesnooerebas 672 
WHARTON, 

On Artic Expeditions...... OUNE60 046000000 eee SERCO OECHUSES Ob SO6cbocouCeeceense 422 
WILLIAMSON. 

i a) eT 1 CIE cnc cducnosdedewtvegqcetansescebeucsesbeccbeaeen 22 

Subjects Discussed at the Meetings. 

RS tel os eke seeks Shin Mabe bem haben Seobesebanabeneees ecceuks 16, 17 
ar Cr a Men. a Le aesmbanetecoseescusecnsoesenessese ov ssmeapeien 637 
Amazon Expedition of Prof. Orton...................eceeecess Ge 608 co's Seatanaensans 648 
Sey PIE, INDY Sc deuigbtcocdeosecscccnns ceubeessecsevhbuswaneesene 475 
Atmospheric Circulation, Blodget....... SbakseéasduceUeepbetbhnsneccccopehunbeceeees s 150 
i ih, Cece ¢ peenUEKes pestodersweccydhdeese.ccecccecedecéesessecess 111 
a ia oG se ab dak bekp esas beGneWeus bace socccedscevtccctcets 3 
ey 6 a O94 456-0. 0406 eaEbEREES Obs Chesed eSbs ves cc deensébewensesengeesees 181 
Boiler Expiosion. Cresson........ CGUew SR eeah ys Vou ERE ObKES crceeeeccsobatutebbescesucs 180 








683 
Page 

Boulders in West Philadelphia..........-.......ceeeees jidksehsks é¥0+00usbe beneneree 647 
Brontotherium Injens.......... gnvancduénstsensaacaeokyechsaededhis ust sax cebadbuanete 2 
Bunsen Gas Apparatus. Oresson...........-.eseeeeeneee Cece evccsececcoscossecross - £2 
ren VORvG, TED. TG NORe on ck icc ce vecccenicccsd cesadccsvresccae:ccee 181, 188, 191 
Ooal of Somerset. Fulton... ...ccccssdecescscccccsscccces ctsesdane ppobuansanns senie 157 
ee er I CIN, nc wee etekisnculecsbecesdedecesstisssccecdcnecesacas 175, 429 
Coal of Rocky Mountains, Britton... ...... cscs ccc cecccccccsccescccccce 187, 191, 358, 361 
Coal of Rocky Mountains. Stevenson..........cceccsecee . cccceecceevcs « oe coos 0 oo GT 
Coal Beds Discovered in No. X. Ashburner............ceseeeeeceevee camendds dames 638 
Ooal of Big Sewell Mountain. Harden.............cccccccscccccscccvenvesescececes 177 
Coal Beds of West Virginia. Stevenson.............cc-cesccccccccccsseccesccsess 370-402 
Cold, Cause of Unusual. Blodget......... beN es Ucioee pos ecbnnlindcatanmonesWhate gh . 150 
ae ee aba ob oles cesncndty abeceenenneibes een eubpabeuedeel 2, 155 
Colorado Prehistoric Remains, Cope........sc.scsscovwe s secnsecerree s cece o sesese 139 
Oorundum. Genth................. stsbbadscsasepoes sey cenree sigVebucasnvvenevoneese 180 
OE SUVUURNOE, COD. acc escccccrcsescncedsiéccccd cdeqbeousscebeuabececcaneuie 159 
Josmical Thermodynamics. Chase...........-....eescecseeee Conse sesicerccecccces oss SOL 
ee es SS GRR a ooo nine vic dae sc tnvivc cence ccc cccncens cutbae secoseseeneans 483 
Cremation among the Pah-Utes. Hoffman...........cccccccccee cocecccesccsees 191, 414 
Davelowmpent, Origin OF. CRAG: ...occcecccccccsdccccccccccccstcbsessdicspenes esas 622 
Egypt's Population, &6. Delmar...... ...ccccccccccccccccscccccsscccecesecccvaceces 184 
Electrical Spectra of Metals. Outenbridge ............cccccececeeseessccveneceeess 162 
Bre GOO TOUTS CIRM 5 icv. 5k. ccwidda ci ccccciesccdcccccvacsreciceccsccanetdecoases 27 
Ellengowan Coal Analyses, Oresson............ ‘vensshdadvwngwhvecgieapmeeenaante . 429 
PPUNROES CEDIGRTUR. CHO si dg cectins cscerweccccnesecccsesss. ccaccactecuseécenstenees 17 
Exfoliation of Granite. Frager....-.... .ccccecesccccscccccccs a bkene+teqtargnal ee a 
Explosion at Kirkbride’s Hospital. Briggs... ......scccccccvcccescccceces seesescces 419 
Fault at Port Olintom. OBDaM00,......ccccccccsccccsccvcccrccccccccccccscesssessesecee 300 
Formule for Mineral Species, Frazer..........cccccesecccvcevesecescveses eu rvewsene 180 
Fossil Ore at Tyrone. Lesley.......... wO00s 0 cd Badeerecdéceneporsdevenepecsoccccsceae 102 
Galvanometer for Lectures, Barker........ . 200. csccsvcevcccce s cose s secvcceess 438 
Geology of Spruce Oreekks. Lesley... ccs. ccccccvccccccsccsecvsescsccosccsscccsers 19, 83 
Geological Survey of Pennsylvania............... COrccobevseerccecesconsestoccevceses 185 
Geology of Lake Erie Shore. Lesley..............+.+++ ale en Sie a rake Bib ik' dae ea aL 440 
Geology of West Virginia. Stevenson..............sseeeeeee SECU soveecenes secces 370, 402 
Glacial Drift beneath the Virginia Shore... .........cccsccvcncccesccsccnccccseeeces 18 
Glacial Action at the WaterGaps. Hall.......... ease secedesccecccccesecebeoenseess 620 
Glacial Moraine at Philadelphia... .........cceceeeeeccceee senceeeceneneerecees 633, 644 
Glaciation in the South Mountains... ...............ceeseeeeeeees [eceeosdpetaneesenne 647 
Pe cs CS i. bal can dees ances ceeee bee bnseeescbibrcec s 9068p 60eS CRN 615 
Gneiss Mountains Formerly at Philadelphia...............ccesecscsceceecsensecucs - 436 
ey ee eI IS Sissy oad nOW WS On cedcs det beens srerégce cedtccabhcchin ahem 189 
ee ROE, VINOD og 5 So dcnecanectcusestovesthnepieguer’ conde «:s¢ neuen 192 
SPUN, CI cei coc cdssaccecedescuseebebeutOha soccccskenaamel . B44, 420 
Sr UNE OE CI CID. she kdi ceca. ccccudecconsepeesosiany bose awckeunne 175 
Bemthyology of Utah, Oopesieccsiccc . coccccccseccvece J ie-en.dess $306 06-63%0s Renee 129 
ee SENN SU CN ain in dvecpevcacceacscunenwadecntstaberaeuieNann 13 
Pee Aree OF COMER: TERN GORE. oon cdekcs pecs cvs cccsoctctdaseccscssceceesenee -- 483 
Iron and Steel Under Magnetism. Cresson............ccesseecesece « ensevevences «- 603 
Langdale (W. Va.) Coal Land Model...... beneksinctsssa0gstgusansssuebns besavseceas 177 
ee CE RO, CI oo cicceeudedecehavatscecesenengsseuucogesecnss eoee 483 
Ps GC BEOOUORR. TE; VC REMRON So... ce cccccceyndesie secu ensecatenas eéenes,, eee 
Beeemeweeres OF Mrowthk Ameriod, GrOCE. 2. occ ce ccccccccccesccacccccccetesascsusenas 189 
ee ee Te I Ns os ce ciecth ance dC awddih pbs Ong 06s c0csbencesaneeeekbn erica 187, 447 
Bevemaens OF TOR COmMty. WEARER. icc sccccsesccccccccescevescesesessue 364, 370, 433 
Bremer Mouthly BAMA, CASS. oc. ccwcc cect cccccccccsccreccceccccsntosseee 416-418 
Magnetic Forces. Chase.............00 ec paw abweed seen 040s «9 00t<en0besde eo case, O12 





Magnetism on the Strength of Irun 

Mammoth Coal Bed 

Map of the Schuylkill Water Gap 

) he crt ns cn bab cbc bb OObee bbe Ce nwaaneberedess seaeadsas se 
Metal-Spectra, Outenbridge 

Meteorological Observations on the Nile...............seeeeeees 

Meteorology , Blodget, 439; Briggs, 641 
Meteorology of New England, Channing 6 
Meteors, Latent Heat. B. V. Marsh ice) 
ONOONe HOCTIOMS OF TERM, DANG. occ cceciccccccccevccccvepecsccnecsesscesees 430, 432 
Miocene Vertebrata. Cope 

Moon’s Color. Frazer 

Moraine at West Philadelphia. 

New Mexico. Extinct Race. Cope 

Nile, Meteorological Observations 

Orton’s Expedition to the Amazon 

Pah-Ute Cremation 

Papyrus Shai-n-sinsin, for sale 

Peach Belt Movement. Emerson 

Peale’s Collection of Indian Relics 

Perowskite in Arkansas. Konig 

Philadelphia Geology. Lesley 

Philadelphia Glaciers.... 

Phosphorus, Allotropic Form.... 

ID, ¢- cc ccy wane ebbCeeebe dn eeseadeccceccccess 13, 174, 298 
Plagoptering. Oope.... 129 
Poebrotherlum (Leidy). 

Port Clinton Fault, Chance 

Rainfall. Chase.. 

Retort. Frazer.... 

Rhynchophora of North America wales 

i ee i SD. 5 ocvncceddvcctoscéebsbvcebentessecsceqsetbees ; 

Shai-n-sinsin Papyrus 

Signal Service Maps 175, 640 
Somerset County Coals, 157 
Spain’s Population, &c. Delmar.. . ....... 6.65 . csceses «cece s « concee SO, S44, 422 
Spruce Creek Geology. Lesley 

Symborodon Trigonoceras. 

Tartronic and Glyceric Acids, 

Tellurium and Bismuth Minera!s. Genth... 

Thermo-electric Currents. Oresson..... 

Transit of Venus. Goodfellow 

Transit of Venus. 23, 326 
Trap. Frazer. 402, 414, 430, 436 
Tyndall’s Address. 

Tyrone Fault. 

Vernier. Harger's 


Vertical Lantern Gaivanometer. 440, 445 
Walrus from Accomac Harbour 17 
Warrior Mark Valley Geology 8, 19--83 
Water Gap Glacier. Hall 

Welsh’s Copy of Franklin Picture 

York County Limonites and Traps.............seeceeeseeees cbadonsessne 364, 370, 402, 433 
Zoology of a Pool in Colorado. Cope..... 








CONTENTS—ContTinven. 
PAGE. 


: Stated Meeting, November 5, 1875. Mr. Hall exhibited Glacial 
Bonlders from West Philadelphia. Mr. John Harger’s Improve- 
ment in Vernier Ares, Recommendation to Congress of Prof. 
Orton’s Amazon Expedition 

Stated Meeting, November 19, 1875. Bequest of Mrs, Peale; letter 
of Mr. Patterson, Executor; deposit of the Peale Collection. In- 
crease of the edition of the Proctedings 

On further Dynamic Co-ordinations, by Pliny Earle Chase 

Stated Meeting, December 8, 1875 

Report of Mr, Price on the Michaux Fund 

Stated Meeting, December 17, 1875 .. 2.2... csc cee ce ees weeenes ae 

On Dr. Valentini’s Interpretation of the Mexican Calendar Stone, 
by Dr. Brinton 

On the Ornamentation of the Public Buildings, by Mr. Walter 

On the Iafluence of the Air on Life, and its connection with Meteor- 


| 


ene ee Tne 








